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THE  Western 
PAVING  AND  SOPPLY  CO. 


■    ■  OONTRACTORS  FOR  ■    ■ 


TRINIDAD  ASPHALT 
SHEET  PAVEMENTS 


The  Standard  Pavement  of  America. 

The  Ideal  Pavement  of  Modern  Times. 

Over  Nine  Million  Square  Yards  in  use  in  the  U.  8. 
It  is  Smooth,  Durable,  Easily  and  Cheaply 
Cleaned,  Cheaply  and  Perfectly  Repaired. 


It  has  in  fifteen  years  raised  the  streets  of  Washingrton  and  Buffalo 

from  the  poorest  to  the  best  In  the  world. 
It  will  raise  the  streets  of  any  city  that  uses  it  to  the  same  high  grade. 
It  is  the  only  Pavement  that  will  do  it. 

One  hundred  cities  in  the  United  States  are  using  it. 
It  is  the  only  perfect  Sanitary  Pavement. 
It  enhances  the  value  of  abutting  property  as  much  as  it  improves 

the  city  using  it. 
There   is  a  greater   percentage  of  Trinidad  Asphalt  in   first-class 
condition   in   the   United   States  than    of    any    other  standanJ 
Pavement. 
For  estimates  and  particulars,  address  either  of  our  offices. 


Qerveral  Offices :  36  La  Salle  Street^  GKicago^  ill. 
Irvdiarvapolis  Office :    33  irvgalls  Block 
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The  New  Anderson  is  the  perfection  of  mechanism  for  the  produc- 
tion of  first-class  brick  from  any  clay  that  can  be  worked  by  hand,  or 
any  similar  process.  It  is  unequaled  for  capacity  and  strength.  Write 
for  full  description.  We  also  manufacture  the  New  Departure  Tile 
AND  Brick  Machine,  Pug  Mills,  Clay  Elevators  and  Disintegra- 
tors, and  a  complete  line  of  Brickyard  Supplies. 

,         (Mention  this  paper.)  CORRESPONDENCE  SOLICITED. 
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Wrouqut  Iron 

Pkidqe  Co. 


lror\  arvd  Steel  Bridges, 
Qirders,  Turrvtables, 
Buildirvgs  ar\d  Roofs. 

PRICES  MADE  FOR  IRON  WORK  OF  "EUDALY"  AND 
OTHER  FORMS  OF  BRICK  KILNS. 


TRUSS  RODS,  BOLTS, 

AND   GENERAL  WROUGHT  AND 

CAST-IRON  WORK. 


OFFICE  AND  WORKS,  CANTON,  0. 
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Indiana  Bridge  Company 

ICAN0FACT0REB8  OF 

WROUGHT  IRON  BRIDGES, 
IRON  SUB-STRUCTURES, 
VIADUCTS,  ROOFS  AND  BUILDINGS, 


{C.  IC.  KiXBBouou,  Pres'i  and  Gen'l  Mgr. 
JoAv  R.  Makhh,  Secretary  and  Treasurer. 
A.  L.  JoHHSOx.    Qko.  F.  McCvuLocn.    T.  F.  Romt. 


MUNCIE,  IND. 


Wrought  Iron  High  TruM  Bridge,  one  8|*au,  210  ft-t-t,  uver  MiMiiwinewa  Biver,  at  bharou,  iJclaware  Co.,  Tnd. 

WE  BUILD  ANY  KIND  OF  IRON  BRIDGES  WANTED. 

Can  giye  satiBlactory  reference  to  larger  amount  and  greater  variety  of  work  done  In  Indiana  Chan 
anj  other  Bridge  Company.  We  arc  the  only  Company  operating  shops  in  the  State.  We  invite  inspection 
of  oar  shops  for  efficiency  and  capacity. 

NOTICE  OF  LETTINQS  SOLICITED. 


OVER  TWO  HUNDRED 
OF  OUR  PATENT  LEO 
BRIDGES  IN  USE  IN 
THIS  STATE, 


Al«»v«'  cut  shuwti  our  Patent  Lf^  Bri<i;;.-. 


The  Best  Bridge  for  Spans  up  to  70  feet.    We  sell  only 
our  own  Manufacture-    Address  all  communications  to 

Indiana  Bridge  Company,  Muncie,  Ind. 
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ARTIFICIAL  STONE  PAVEMENTS. 

A.  Kuhns  &  Co.,  Dayton,  Ohio. 
ASPHALT. 
The  New  York  and  Bermudez  Co.,  New 

York  City. 
The  Oil  Burning  and   Supply  Co.,  Los 

Angeles,  Cal. 
The  Standard  Asphalt  Co.,  Bakersfield, 

Cal. 
ASPHALT  PAVEMENTS. 
The  Barber  Asphalt  Co.,  New  York  City. 
Hchillinger  Bros.,  Chicago,  111. 
Warren-Scharf  Asphalt  Paving  Co.,  New 

York  and  Cincinnati. 
The  Western   Paving    and   Supply   Co., 

Chicago  and  Indianapolis. 

BRICK  FOR  PAVING. 
Purington  Paving  Brick  Co.,  Galesburg, 

111. 
The  Ohio  Paving  Co.,  Columbus,  Ohio. 

BRICK  KILNS  AND  DRIERS. 

W.  A.  Eudaly,  Cincinnati,  Ohio. 

Sercombe,  Osman  &  Warren,  Exmouth, 
Devon,  England,  and  Pyne  <fe  Co.,  To- 
ronto, Canada. 

Geo.  W.  Sharer,  Philadelphia,  Pa. 

The  Standard  Dry  Kiln  Co.,  Ix^uisville, 
Ky. 

BRICK-MAKING  MACHINERY. 
Anderson  Foundry  and  Machine  Works, 

Anderson,  Ind. 
Chambers  Bros.  Co.,  Philadelphia,  Pa. 
The  Decatur  Leader  Mfg.  Co.,  Decatur, 

111. 
Fletcher  Sc  Thomas,  Indianapolis,  Ind. 
E.  M.  Freese  &  Co.,  Gallon,  Ohio. 
The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 
J.  W.  Penfield  &  Son,  Willoughby,  Ohio. 
The  Straub  Machinery  Co.,  Cincinnati, 

Ohio. 
Taplin,  Rice  &  Co.,  Akron,  Ohio. 
The  U.  S.  Brick  Press  Co.,  Chicago,  111. 
The  Wallace  Mfg.  Co.,  P>ankfort,  Ind. 
The  Wellington  Machine  Co.,Wellington, 

Ohio. 
BRICK-YARD  SUPPLIES. 
Anderson  Foundry  and  Machine  Works, 

Anderson,  Ind. 
D.  J.  C.  Arnold,  New  London,  Ohio. 
Chambers  Bros.  Co.,  Philadelphia,  Pa. 
Fletcher  &  Thomas,  Indianapolis,  Ind. 
Frey-Sheckler  Co.,  Bucyrus,  Ohio. 
J.  W.  Penfield  &  Son,  Willoughby.  Ohio. 
Walworth  Run  Foundry  and  Mig.  Co., 

Cleveland;  Ohio. 

BRIDGES. 

Indiana  Bridge  Co.,  Muncie,  Ind. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 

CEDAR  BLOCKS. 

Ross  Sapless  Block  Co.,  Chicago,  111. 
CHEMICAL  TESTS. 

Pittsburgh  Testing  Laboratory,  Pitts- 
burgh, Pa. 


COAL  TAR  PRODUCTS. 
The  Western  Chemical  Co.,  Indianapolis, 
Ind. 
CRUSHERS,  ROCK  AND  ORE. 

Gates  Iron  Works,  Chicago,  111. 
CURBING,  ARTIFICIAL  STONE. 

W.  W.  Wainwright,  Washington,  D.  C. 
CIVIL  ENGINEERS. 
Latham  Anderson,  Cincinnati,  Ohio. 
C.  P.  Chase,  Clinton,  Iowa. 
Samuel  M.  Gray,  Providence,  R.  I. 
Thos.  R.  Hasley,  Marinette,  Wis. 
Arthur  S.  Hobby,  Cincinnati,  Ohio. 
j      Olin  H.  Landreth,  Nashville,  Tenn. 
!      E.  F.  Layman,  Cincinnati,  Ohio. 
I      Geo.  Paul,  Cleveland^  Ohio. 

Hiram  Phillips,  St.  U)ui8,  Mo. 
I      Alexander  Potter,  Clean,  N.  Y. 

Jas.  D.  and  Miles  S.  Saunders,  Evansville, 
Ind. 
I      8.  H.  Shearer,  Indianapolis,  Ind. 
'      J.  A.  Stewart,  Cincinnati,  Ohio. 

Williamson  &  Earl,  Montgomery,  Ala. 

ENGRAVERS. 
H.  C.  Bauer,  Indianapolis,  Ind. 
Chas.  A.  Nicoli,  Indianapolis,  Ind. 

FUEL  GAS. 
Wm.  Waplington,  Philadelphia,  Pa. 

PATENTS.  SOLICITORS  OF. 
Hopkins  <fe  Atkins,  Washington,  D.  C. 
V.  H.  Lockwood,  Indianapolis,  Ind. 

PAVING  BLOCKS. 
The  Ohio  Paving  Co.,  Columbus,  Ohio. 
The  Ross  Sapless  Block  Co.,  Chicago,  111. 

PAVING  BRICK. 
Purington  Paving  Brick  Co.,  Galesburg, 

111. 
The  Ohio  Paving  Co.,  Columbus,  Ohio. 

RAILROADS. 

B.  &  O.  Railway. 
"Big  Four"  Route. 

C.  H.  &  D.  Railway. 
Monon  Route. 

RIPANS  TABULES. 

Ripans  Chemical  Co.,  New  York,  N.  Y. 
ROAD  ROLLERS. 
Erie  Machine  Shops,  Erie,  Pa. 
Harrisburg  Foundry  and  Machine  Works, 

Harrisburg.  Pa. 
The  O.  S.  Kelly  Co.,  Springfield,  Ohio. 

TAR  HEATERS 

The  O.  S.  Kelly  Co.,  Springfield,  Ohio. 
TURN-TABLES. 

The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 

The  Wrought  Iron  Bridge  Co.,  Canton, 
Ohio. 
VIADUCTS. 

Indiana  Bridge  Co.,  Muncie,  Ind. 

Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 
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PROFESSIONAL  CARDS. 

ALEXANDER  POTTER,  C.  E. 

ASSOO.  M.  Am.  Soc.  O.  C. 

WATER,  SEWERS,  PAVEMENTS, 
CiTV  Hall. '  •  olean.  New  York. 

ANDREW  ROSEWATER,  C.  E. 

M.  AM.  Soc.  G.  C. 

Engineer  Municipal  Public  Works 

SEWERAGE  A  SPECIALTY. 
494  Bib  Building,  OMAHA,  NEB. 

THOS.  R.  HASLEY, 
Civil  Engineer. 

Surreys,  Plans  and  SpeciflcatlODs  for  Sewera^ 
and  Drainaee.    Special  attcDtion  paid  to  Paving 
al  City  Im  pro  vein  ent.    Expert  City  8ur- 
aps,  Grade  Atlases,  Constnic- 


?i 
mproveinent, 
veylng.  Detail  City  Ms 
Men  Bnperintended. 


Main  ofpigc  at  Marinette,  Wis. 

HIRAM  PHILLIPS, 
Consulting  Engineer 

810  OLIVE  Street,  St.  Louis.  Mo. 

Extended  experience  in  testing  all  kinds  of  pav- 
ing materials,  plans,  estimates  and  speciflcatlons. 

SAMUEL  M.  GRAY, 
Consulting  Engineer 

Fob  Municipal  and  Sanitaby  Work. 

26  WESTMINSTER  ST..  PROVIDENOE.  R.  I. 

GEO.  PAUL,  C.  E., 

Formerly  Member  Board  of  Public  Works  of  Ohio, 

432  Society  fop  Savings  Building, 

CLEVELAND,  OHIO. 

Sewerage,  Water  Supply,  Mill  Dams  and  other 
Hydraulic  Improvements. 

S.  H.  SHEARER,        ~ 
Civil  Enoineer, 

BRIDOBS,  SEWERS,  PAVEMENTS. 
33  INOALLS  BLOCK.  INDIANAPOLIS,  INO. 


E.  F.  LAYMAN, 
CIVIL  AND  SANITARY  ENGINEER 

Rooms  17-18, 64  W.  Sd  St.,  Clneinnatl,  0. 
Surveys,  plans  and  speciflcatlons  for  Sewerage, 
Drainage  and  Water  Supply.  Special  attention 
paid  to  Pavements  and  general  city  and  village 
Improvements;  also  Surveying  of  city  and  Subur- 
ban property. 


PROFESSIONAL  CARDS. 

Pittsburgh  Testing  Laboratory, 

116  WATER   STREET, 

PlTTSBURCH.    Pa. 

Spkcialtibs— Chemical  tests  of  all  kinds;  inspec- 
tion of  water  pipe;  testing  of  brick  and  paving 
materials;  inspection  of  structural  material. 

LATHAM  ANDERSON, 

M.  AM.  SCO.  G.  E. 

Consulting  Engineer, 

Rooms  49  and  54  Johnston  Buildings, 

CINGINNATI,  OHIO. 

Sewerage,  Water  Supply,  Municipal  Engineering,  Laud- 
scape  EngineeriDg,  ConHtruction  Superintended. 

WILLIAMSON  &  EARL, 

Civil  and  Sanitary  ENOiNaans. 

Plans  and  estimates  made  for  Water  Supply.  Sew- 
erage, Bridges  and  General  Engineering  Work, 
Railroad  Surveys  and  Construction.  Construction 
Superintended.   Sewerage  a  Specialty. 

Montgomery.  Ala. 

M.  Am.  Soc.  C.  E.  M.  Am.  Soc.  M.  B. 

OLIN  H.  LANDRETH, 

Nashville,  Tenn. 

Consulting  Engineer 

Water- works,  water  power.  drainaRe,  reclamation,  im- 
provement of  highways  and  street  paving. 

Examinations,  expert  tests,  reports,  designs,  specifica- 
tions and  estimates. 


JAS.  D.  &  Miles  S.  Saunders, 

CIVIL  ENGINEERS 
AND   SURVEYORS, 

EVANSVILLE,  IND. 


Surveys,  Plans  and  Speciflcatlons  on  Sewers,  Streets 

and  other  Municipal  Work. 
Estimates  and  Reports  on  all  such  work  for  cities 

and  towns  given  prompt  attention. 


ARTHUR  S.  HOBBY, 
CIVIL  AND  SANITARY  ENGINEER 

No.  227  Main  STnaar, 

CINCINNATI.   OHIO. 


Sewerage  Systems  for  Cities  and  Villages  designed 
and  their  construction  superintended. 

Design  and  construction  of  manufactories. 

Foundations  for  heavy  buildings,  and  for  engines 
and  machinery. 

Foundations  in  badgfround  or  in  water. 
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The  Barber  Asphalt  Paving 


LAKE  ASRHALT 


Company 

USES 
LAKE  ASPHALT  ONLY 


THE  OLDEST  AND  LARGEST  Aipbalt  Pav- 
ing Company  in  the  United  States;  has  laid  As- 
phalt pavements  in  thirty-three  cities  of  the 
Union,  on  857  streets  of  a  length  of  442  miles*  or 
an  area  of  5,915,000  square  yards.  It  has  laid  more 
pavement  in  fourteen  years  than  all  other  Asphalt 
Paving  Companies  in  Europe  and  America  com- 
bined have  laid  in  thirty  years. 


Le  Droit  Building,  WashlnQton,  D.  C. 


GENERAL  OFFICES,  NO.  I  BROflDWflY,  NEW  YORK. 


The  Hem  York  and  Bermodez  Go. 


Having  acquired  by  purchase  the  largest 
lake  or  deposit  of  Asphalt  in  the  world, 
covering  an  area  of  over  1,000  acres,  situ- 
ated in  State  of  Bermudez,  Venezuela, 
and  having  expended  large  sums  of  money 
in  perfecting  shipping  facilities,  are  now 
prepared  to  sell  and  deliver  a  refined  As- 
phalt of  over  95  per  cent,  purity  and  of 
a  quality  far  superior  to  any  other  for 
paving,  roofing,  etc.  It  will  do  50  per 
cent,  more  work  than  any  other  Asphalt. 
We  guarantee  its  excellence  and  purity, 
and  Prof.  E.  J.  De  Smedt,  our  chemist, 
will  give  scientific  and  expert  instruc- 
tions to  parties  using  it. 


PURE 


PURE 


'^/>H^'^ 


JUarSj 


NEW  YORK  AND  BERMUDEZ  CO. 


25  BEAVER  STREET,  NEW  YORK. 
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GALIF0RNIA  ASPHALT 

The  Oil  Burning  and  Supply  Company  famish  the  finest  and  purest 
grades  of  Refined  California  Asphalts  for  Paving,  Roofing,  Paints,  Var- 
nishes, Electrical  Works,  etc.  Our  Liquid  Asphalt  for  Fluxing  and 
Tempering  is  the  finest  article  in  the  market.  We  recommend  our 
A  G  Brand  for  Paving,  85  per  cent,  to  90  per  cent  pure.  Contractors 
and  dealers  supplied  in  quantities  to  suit  on  short  notice.  Samples  on 
application.    Address 

THE  OIL  BURNING  AND  SUPPLY  COMPANY 

8  and  G  BURDICK  BLOCK,  LOS  ANGELES,  CAL. 


^ 


Adapted  to  every  kind  of  Kiln,  prom  the  AMATEUR 
CHINA  DECORATORS'  KILN  to  the  mammoth  BRICK 
KILN,  AND  TO  every  kind  of  metallurgical  FUR- 
NACE. Unlimited  TEMPERATURE  with  minimum  of 
FUEL.  Send  stamps  for  pamphlet  :  PRODUCER  vs. 
NATURAL  GAS. 


W.  WAPLINGTON,  5420  Vine  St.,  PHILADELPHIA,  PA. 


WRITE  FOR  QUOTATIONS  FOR 


DISXIL.L.ED    OQKL   XKR 
COKL.TKR  RK^INQ  RIXCH 

TO    .     •     .  (STR«IOHT     RUN) 

THE  WESTERN  CHEMICAL  CO.,  Coal  Tar  Products, 


P.  O.  Box  8. 


INDIANAPOLIS,  IND. 


Tblbphonk  1447. 


California  Asphalt 


SBND    KOB  CIKCUI.AE 
AND  RAMPLBS. 


# 


FOR  STREETS,  SIDEWALKS  AND    COURTS, 
RESERVOIRS,  FLUMES  AND  DITCHES, 
FLOORS  OF  WAREHOUSES,  CELLARS,  STABLES, 
BREWERIES,  CAR  SHEDS, 
ENGINE  ROOMS  AND  FOUNDATIONS, 
Coating  of  Piles,  Bridge,  Dock  and  Tunnel  Timbers. 
Interstitial  Filling  of  Stone,  Wood  end  Brlok  Pevements. 


Mined  and  Refined  by  Tlie  Standard  Asphalt  Co,.  Bakersfield,  Cai- 
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The  Best  '  9 

Paving: 

riaterial 


VER  half  a  million  aquare  yards  laid  since  1884. 
Not  one  dollar  expended  for  repairs  to  date. 

Extract  from  letter  of  City  Engineer :  *' We  have  used 
only  the  *Saples8  Blocks'  since  1884.  All  the  paveaents 
laid  with  the  'Sapless  Blocks'  are  in  good  condition,  and 
have  never  bad  a  dollar's  worth  of  repairs  on  them  to 
date,  and  I  see  no  reason  why  they  will  not  last  for  years." 

Estimates  famished  and  paving  done  complete.    We 
ff aarantee  our  work .    Correspondence  solicited . 
We  manufacture  a  superior  grracle  of  cedar  shingles  also. 

TDE  ROSS  SAPLESS  BLOCK  PAVING  COMPANY. 

Ifc      l>^r*/\rH      I>fl*/\m/AC      14-  HXADQUARTERS  AT  CHICAGO  OFFICB, 

IL^    I^CCUrU    ITOVeS    II.       ^  •  Saoikaw.  Mich.  203  Phenix  Bldg. 


♦  ♦ 


THE  HALLWOOD  PAYING  BLOCK 

The  best  manufactured  Paving  Material  in  use. 

Thirty    miles   of  street   paved    with  it    in    Columbus,    Ohio,    and 

half  as  much  more  in  other  cities. 
Next    to    Stone    in   durability,    next  to  Asphalt    in   producing  a 

smooth  and  quiet  driveway,  while  the  cost  is  less  than  either. 
Send  for  Circular. 

m  OHIO  PAYING  CO.,  85  NORTH  HIGH  ST.,  COLUMBUS,  OHIO 

FOR  MAKING  ROAD  METAL  USE  THE 

GATES  ROCK  AND  ORE  BREAKER 

DVER      ^IjCICI    '  IN  USE 

»at  Saving  In  Power.  Adjuftabie  to  any  Degree  of 
less.  The  principle  involved  in  this  Breaker  acknowledged 
the  greatest  success  ever  introduced  into  Stonebreaking 
nery.  The  Gates  Breaker  has  made  more  railroad  ballsst 
oad  metal  than  all  other  kinds  of  breakers  combined. 
Universally  Adopted  by  Mining  Companies.    Many 

(Hundreds  Used  by  Railway  Companies.  Will  fur- 
nish a  thousand  references  from  Contractors,  Street 
Superintenaents,  Mines,  Cement  Manufacturers,  etc. 

Also  MANUFACTURE  THE  CORNISH  ROLLS  I'ULVERIZER 

CAPACITY  IN  TONS  OF  2.000  POUNDS. 

Sice  0 2  to     4  cons  per  hoar  ^1°®  Crushing  Plants,   Concentrators  and  other 

gl'-e  1  4to     8  louR  per  hour  Mining  Machinery.    Address  for  Catalogue 

Blae  2 6  to   12  ions  per  hour  ' 

gjseS lOto  20tonnperhour  j  ^s  ^  —  — .-.     s...^..    am^.^-^..,^ 

f  «e4 i.-ito   .30  tons  per  hour  '  GATES     IRON     VVORKS 

Sizes 25to  40toiiBperhour  ;  V^^  ■  KO     inV^I^     V¥V^nrVO, 

§!*«  J 30  to   60tonfl  per  hour  \  mQ  a  QniiTM  nLiMTOM   Qt 

8ixe7 40  to    W  tons  per  hour  ^"  "  &OUTM  ULINTON  &T., 

******  100  to  150  tons  per  hour  ;    73a  Queen  Victoria  St.,  London.  CHICAGO. 

Passing  2li\n.  ring,  according  to  character       44  Dey  St.,  New  York, 
and  hardness  of  metal.  215  Franklin  St..  Boston,  Mass. 
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PAVING  BRIGK 


The  demand  for  these  Celebrated  Brick  has  hitherto  far  exceeded 
the  supply.  By  the  erection  of  one  of  the  largest  and  most  complete 
plants  in  the  country,  THE  PURINGTON  PAVING  BRICK  COM- 
PANY  expects  to  be  able  to  furnish  these  Brick  in  any  desired  quantity, 
and  to  fill  all  orders  promptly  and  satisfactorily. 

PRICES  AND  SAMPLES  FURNISHED  ON  APPLICATION  TO 

Purington  Paving  Brick  Co. 

FIRST  NATIONAL  BANK  BUILDING, 
QALESBURQ,  ILL. 


PROPOSALS. 


PROPOSALS  FOR  STREET  IMPROVEMENTS. 

Sealed  proposaU  will  be  received  at  the  office 
of  the  Village  Clerk  of  Berea^  Ohio,  until  6  o'clock 
p.  M.,  Monday.  January  16,  1893,  for  the  grrading, 
curbing  and  paving  with  sandstone;  also  propos- 
als for  paying  with  paying  brick.  Front  street, 
from  the  north  line  of  Bagley  road  to  the  south 
line  of  the  C.  C.  C.  &  8t.  L.  railway  property,  in  ac- 
cordance with  plans  and  speclflcations  now  on  file 
in  the  office  of  the  Village  Clerk,  where  blank  pro- 
posals may  be  had.  Each  proposal  munt  contain 
the  full  name  of  the  party  or  parties  making  the 
same,  and  all  parties  interested  in  the  same,  and 
must  be  accompanied  with  a  bond  of  $500,  with 
good  security,  that  if  the  same  is  accepted,  a  con- 
tract will  be  entered  into.  Proi>osals  will  also  be 
received  for  the  grading  separate  from  the  paving 
and  curbing.  No  proposal  will  be  considered  un- 
less made  on  blanks  furnished  by  the  Clerk. 

C.  F.  LANE,  Clerk. 


PROPOSALS  FOR  DISPOSAL  OF  GARBAGE. 


Sealed  proposals  will  be  received  at  the  office  of 
the  City  Comptroller  of  the  city  of  Dayton,  Ohio, 
until  12  o'clock  noon,  Monday,  January  30, 1893,  for 
the  sanitary  disposal  of  the  garbage  of  the  city  of 
Dayton,  Ohio,  for  the  period  of  fifteen  (15)  years, 
according  to  the  speclflcations  on  file  in  the  office 
of  the  Board  of  City  Affairs. 

Bidders  must  endorse  their  names  and  the  work 
bid  for  upon  the  outside  of  the  envelope  containing 
their  bids. 

Bidders  to  use  the  printed  forms,  as  none  other 
will  be  received. 

Each  bid  to  be  accompanied  by  two  disinter- 
ested sureties. 

The  Board  reserves  the  right  to  reject  any  or  all 
bids. 

By  direction  of  the  Board  of  City  Afifairs. 

H.  C.  MARSHALL,  President. 

C.  A.  Hbrbio,  City  Comptroller. 


VALUABLE  ARTICLES  BY  CAPABLE  WRITERS. 

Among  the  many  notable  special  articles  which  will  appear  in  early  numbers  of  Paying  and  Munici- 
pal Enginxbring,  are  the  following: 

Sewers  and  Sewerage  ;  general  observations  of 
Interest  to  all  inhabitants  of  cities  and  towns,  by 
Louis  H.  Gibson. 


Brlek  Street  Payements;  a  thorough  article, 
giving  specially  valuable  information,  by  Will- 
iam Btbth,  City  Engineer  of  Burlington,  Iowa, 
one  of  the  highest  authorities  on  the  subject. 

Annealinsr  Paying  Briek ;  a  practical  treatise  of 
great  value  to  manufacturers  of  paving  brick,  by 
WILLIAM  Waplington,  who  has  thorough  scien- 
tific knowledge  of  the  subject. 

Major  James  W.  Howard's  series  of  remarkably  interesting  and  valuable  articles  on  the  munic- 
ipal engineering  and  equipment  of  European  cities  will  be  continued.  Other  important  articles  are 
being  prepared. 


The  Money  Value  of  Good  Roads;  important  in- 
formation in  support  of  the  general  agitation  for 
the  improvement  of  highways,  by  Prop.  W.  C. 
Latta,  of  Purdue  University. 
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ARE  YOU  INTERESTED  IN- 


Street 
pgpcmcnts? 


IF  SO,  YOU  WILL   DO  WELL  TO  REFER 


TO  THIS  PAGE   MONTHLY 


We  intend  to  fill  it  with  information  that  will  certainly 
be  of  value  to  you. 


'%''%''%' 


It    will    not  be  a    standing    advertisement   of  the   usual   form,  but 
will  be  changed  with  each  issue  of  the  paper. 

We  propose  to  present  condensed  statistics  and  facts  relative  to 

Asphalt  jJavements 

Some  of  which  will  be  new  and  unobtainable  elsewhere. 

^     ^     ^ 

WARREN-SCHARF  ASPHALT  PAVING  CO. 


-CONTRACTORS   FOR    - 


Street  Pavements  of  Genuine  Trinidad  Lake  Asphalt. 


81  Fulton  Street,  New  York,  and 
61  Blymyer  Building.  Cincinnati,  Ohio. 
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Paving  and  Municipal  Engineering 


VOLUME  IV.  JANUARY,  EIGHTEEN  NINETY-THREE.  NUMBER  I. 


MUNICIPAL  EQUIPMENT  AND  ENGINEERING 
OF  PARIS*. 

I. 

A  GREAT  city  is  an  organism  which  is  born,  grows,  improves 
or  declines  as  it  gives  attention,  or  not,  to  its  material,  mental  and 
moral  welfare.  The  health,  wealth  and  future  of  a  city  depend 
upon  its  engineers  as  much  as  upon  merchants,  law  makers  and 
teachers.  Paris,  with  its  3,000,000  people  living  in  comfort  and 
cleanliness,  demonstrates  the  great  value  of  a  good  municipal  en- 
gineering plant.  Paris  is  one  of  the  best  cities,  in  some  respects 
the  best  city,  in  which  to  study  efficient  public  works. 

To  better  present  the  subject,  it  is  best  to  glance  at  the  history 
of  Paris,  keeping  city  improvements  in  mind  rather  than  its  polit- 
ical development.  Many  of  our  American  cities  are  impeded  in 
comfort,  convenience,  health  and  beauty  by  too  little  study  and  at- 
tention to  municipal  engineering  and  by  too  much  attention  to  po- 
litical power. 

A  century  before  Christ,  Paris,  then  known  as  Lutetia,  was  a 
fishing  village.  A  strong  palisade  is  the  first  record  of  engineer- 
ing work.  Caesar's  troops  conquered  the  Parisii  and  their  allies  at 
Lutetia  and  made  the  town  an  important  Gallo- Roman  market  place. 
A  monument  from  that  period  is  now  to  be  seen  in  the  Cluny  mu- 
seum of  Paris.  About  400  A.  D.  the  Emperor  Chlore  built  a  palace 
and  large  baths,  the  extensive  ruins  being  still  preserved  in  the 
Cluny  Square.  Old  records  state  that  *' streets  were  straightened 
and  covered  with  Roman  pavement,''  large  flagstones  of  irregular 
shapes  fitted  together,  and  * '  foot  paths  were  provided  with  hard 
earth  and  gravel."    A  forum,  a  church  and  bridges  from  the  island 
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2  MUNICIPAL  ENGINEERING. 

to  both  shores  were  built.  Four  long  roads  were  finished,  one  to 
the  English  channel,  one  to  Belgium,  one  to  Germany  and  one  to 
Helvetia  or  Switzerland.  Fragments  of  the  large,  smooth,  stone 
pavements  of  these  roads  are  now  put  together  in  the  Cluny  Mu- 
seum. Parisii  was  fortified  and  withstood  the  passing  tribes  of 
Goths,  Burgonds  and  Germains.  Fortunately,  Attila,  ''  The  Scourge 
of  God,"  with  his  Huns,  did  not  besiege  Paris. 

Finally,  the  Franks  came,  captured  it  and  made  Paris  one  of  their 
capitals.  With  a  part  of  the  wealth  captured  from  elsewhere  the 
Franks  built  at  Paris  castles,  churches,  convents,  monasteries  and 
in  886  A.  D.  rebuilt  the  walls  of  the  city.  Then  for  the  first  time  a 
Frankish  city  withstood  a  Germanic  enemy  30,000  strong.  By  the 
year  1000  Paris,  having  become  the  capital  of  the  whole  Frankish 
monarchy,  gave  great  attention  to  the  erection  of  religious  edifices, 
castles,  towers  and  walls.  It  was  extended  and  divided  into  three 
parts,  the  *'  Cite'*  on  the  island,  the  '*  Ville  "  on  the  right  bank  and 
the  ''  Quatier  Latin ''  on  the  left  bank. 

Philippe  Augusta  about  1200  A.  D.  added  eighty  new  streets  and 
had  rough  stone  pavements  laid  on  certain  streets  used  by  the 
troops.  The  Roman  pavements  had  almost  disappeared.  Most 
streets  were  narrow,  crooked  and  ill-smelling.  A  new  wall  inclos- 
ing Paris,  covering  622  acres  and  requiring  thirty  years'  labor,  was 
finished.  Then  came  a  standstill.  For  200  years  only  war  due  to 
royal  strife  was  known.  The  seeds  of  the  future  power  of  the 
Parisians  were  sown  by  the  formation  of  brotherhoods  of  merchants 
and  manufacturers.  These  unions  established  a  regular  but  feeble 
police,  which  soon  became  better  than  those  of  the  king. 

In  1356  Prince  Charles  called  the  first  council  together,  twelve 
nobles,  twelve  church  dignitaries  and  twelve  citizens.  His  motive 
was  selfish.  He  desired  to  get  help  in  raising  money  for  himself 
and  his  troops.  But  the  germs  of  popular  will  were  sown  the  mo- 
ment citizens  were  asked  to  advise  in  state  matters.  The  public 
soon  declared  through  Marcel,  a  merchant  leader,  that  certain  pub- 
lic improvements  and  reforms  were  needed.  The  unlimited  powder 
of  the  French  kings  was  openly  questioned.  The  desired  improve- 
ments began.  Higher  schools  and  an  art  school  were  undertaken. 
A  collection  of  900  volumes  was  the  beginning  of  the  now  famous 
National  Library  with  so  many  books  and  manuscripts  that  years 
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MUNICIPAL  EQUIPMENT  AND  ENGINEERING  OF  PARIS.  3 

of  labor  have  not  yet  catalogued  them  all.  In  1357  a  house  was 
purchased  and  then  one  built  for  citizens'  meetings.  Thus  was 
founded  the  city  hall,  which  means  so  much,  if  in  good  hands,  for 
the  development  of  a  city.  Then  came  the  first  public  theater. 
Printing  came,  and  the  noted  National  Publishing  and  Printing 
OflBce  began  its  career  at  about  1470.  At  this  time  the  population 
was  nearly  125,000.  The  next  important  event  was  in  1529,  when 
the  College  of  France  was  founded,  now  so  great,  with  its  branches 
in  many  cities.  The  aid  to  the  poor  was  made  a  branch  of  the  city 
business,  now  so  efficient  in  the  bureau  of  **  Assistance  Publique.*' 
City  hospitals  were  built.  Paris  was  divided  for  better  government 
into  sixteen  sections.  A  law  was  passed  forbidding  the  houses  to 
project  over  the  streets.  Then  in  1550  came  a  special  tax  and  the 
undertaking  of  regularly  cleaning  the  streets,  a  problem  not  yet 
solved  by  most  of  our  cities  and  hardly  undertaken  by  many. 

War  came,  religious  Protestant-Catholic  war ;  worse  war  can  not 
be  conceived.  For  half  a  century  no  peace,  no  progress.  The  ter- 
rible deed  of  the  Night  of  Saint  Bartholomew,  August  24,  1572, 
caused  more  than  30,000  deaths  and  drove  from  France  many  of 
her  best  builders  and  artisans.  Grass  grew  over  the  streets.  Thou- 
sands of  houses  were  empty;  many  houses  were  in  ruins. 

About  the  year  1600  came  great  progress  in  commerce,  manu- 
factures and  construction.  Carpet  weaving  and  the  Gobelin  tapes- 
tries received  an  impetus.  The  handsome  bridge  Pont-Neuf  was 
completed  in  1607.  The  idea  of  uniting  at  Paris  the  best  artisans 
of  all  nations  crystallized  into  the  * '  Conservatoire  des  Arts  et 
Meties,"  so  important  to  civilization.  At  this  time  Paris  had  for 
mayor  the  able  man,  Miron,  who  demonstrated  the  progress  a  city 
can  make  under  the  right  man.  lie  caused  to  be  constructed  excel- 
lent stone  quays,  drinking  and  other  fountains  and  sewers.  He 
widened  a  few  streets  and  paved  many.  Paris  surpassed  other  cities 
of  that  period,  but  it  was  by  no  means  perfected.  Most  streets 
were  unpaved.  Deep  mud  holes  abounded.  Police  force  was  weak. 
Duels  constant.  Begging  and  robbery  were  prosperous.  Public 
parks  were  reserved  almost  every  day  for  the  nobles.  The  nobles, 
shoddy  gentility  and  beggars  were  one-fifth  the  population.  Re- 
ligious property  covered  one-fourth  the  city.  Thus  the  unproduc- 
tive classes  being  so  great  and  not  even  paying  taxes,  discontent 
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among  tax-payers  began  and  public  works  ceased.  During  the  two 
generations  of  war  following  the  best  that  can  be  said  is  that  there 
was  only  one  period  of  five  months  when  no  man  was  whipped  or 
put  to  death  for  political  reasons. 

Toward  1700  Paris  became  quiet.  The  police  were  reorganized. 
The  city  was  cleared  of  beggars,  sharps,  thieves,  etc.;  even  the  no- 
bility were  made  subject  to  arrest  if  guilty  of  misdeeds.  Street 
lanterns  with  candles,  H,500  in  all,  were  introduced.  Public  car- 
riages and  three  omnibus  lines  were  undertaken.  There  were  then 
more  than  500  streets.     The  population  was  about  525,000. 

In  1718,  just  after  the  John  Law  financial  fever,  the  greatest 
speculation  probably  the  world  has  ever  seen,  came  the  first  organ- 
ized labor  strikes,  so  detrimental  to  municipal  improvement.  Pre- 
vious to  placing  the  names  of  the  streets,  in  1728,  on  the  corners, 
it  was  only  by  tradition  that  the  names  were  preserved.  An  at- 
tempt to  number  the  houses  was  only  partially  successful,  because 
the  nobility  considered  it  degrading  to  have  their  houses  known  by 
a  number.  Merchants  were  compelled  to  remove  their  signs  hung 
over  the  streets.     Oil  began  to  replace  candles  for  street  lighting. 

The  king  shortly  after  1774  began  to  realize  that  more  must  be 
done  for  the  public  good.  In  rapid  succession  arose  the  military 
school,  the  wheat  excliange,  the  mint,  the  Pantheon,  the  **  Place  de 
la  Concorde''  and  its  bridge.  Then  came  a  good  fire  department, 
many  sewers,  much  paving,  several  new  bridges  bringing  the  two 
parts  of  the  city  into  closer  connection.  Then  the  private  pawn- 
sliops  were  supplanted  by  the  excellent  government  pawn  establish- 
ments, of  such  value  to  the  poor.  Little  idea  can  be  formed  of  the 
immense  advantage  resulting  from  the  foundation  of  the  great  civil 
engineering  school,  ''  Ecole  des  Ponts  et  Chaussees,''  whose  grad- 
uates have  steadily  improved,  beautified  and  paved  the  streets  of 
Paris  until  they  have  become  the  models  for  the  world,  besides  con- 
structing smooth  macadam  roadways  to  all  parts  of  France.  These 
same  engineers  built  the  mighty  sewers  and  great  water-works  of 
the  French  capital,  besides  directing  the  public  works  in  all  its 
branches.  Trained  men,  above  political  influence,  holding  positions 
for  life  or  during  good  conduct,  carefully  tabulate  and  map  every  de- 
tail of  plan  and  cost  of  public  work,  thus  enabling  their  successors 
to  take  up  the  improvements  and  carry  them  to  even  greater  suc- 
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cess.  Engineering  statistics  and  their  reduction  to  units  of  meas- 
urement and  cost  is  a  subject  sadly  neglected  in  too  many  of  our 
cities.  At  the  same  period  were  established  the  schools  of  mines, 
medicines,  music,  oratory,  blind,  etc.  The  building  of  the  Cham- 
ber of  Deputies  and  several  new  theaters  were  erected. 

Then  came  the  precursor  of  the  improvement  which  has  been 
made  in  so  many  European  cities ;  the  city  walls  were  torn  down  and 
used  to  fill  up  the  moats  and  trenches  outside  of  them.  The  space 
thus  gained  was  converted  into  broad,  handsome  boulevards  and 
parkways.  About  seventy  new  streets  were  added  to  the  city.  The 
bridges  were  cleared  of  old  houses  and  shops  upon  them.  Whole 
cemeteries  were  transferred  from  about  the  churches  to  places  far 
without  the  city.  An  immense  real  estate  and  building  *'boom  " 
added  several  splendid  sections  to  the  city.  This  caused  the  city 
engineering  bureau  to  make  a  profound  study  of  the  problems  of 
street  network  and  its  relations  to  the  lay  of  the  land,  convenience, 
health,  beauty,  etc.,  of  the  city.  The  general  plan  and  changes  de- 
termined upon  in  1783  have  remained  the  basis  of  arrangement  and 
equipment  of  the  streets,  avenues,  boulevards  and  parks  of  modern 
Paris.     The  city  contained  at  this  time  650,000  people. 

Civilization  owes  much  to  France,  not  only  for  what  she  pro- 
duced before  the  terrible  blood-bath  of  her  revolution,  but  also  to 
her  for  many  results  obtained  by  that  revolution.  Among  other 
benefits  due  to  the  introduction  of  reforms  is  that  of  the  metric 
system  of  weights  and  measures  now  used  by  all  scientists  in  all 
lands.  After  the  year  1800  Paris,  although  provided  with  beautiful 
buildings,  bridges,  etc.,  suffered  because  of  its  poor  pavements  and 
lack  of  sewers.  Gutters  were  generally  in  the  middle  of  the  streets. 
Oil  was  still  used  in  street  lights.  About  1837  gas  was  introduced. 
Then  a  water  supply  was  established  for  the  whole  city,  better  pave- 
ments introduced.  However,  it  was  not  till  after  1853  that  Paris 
began  a  thorough  reconstruction  of  her  streets.  Hundreds  of 
houses  were  taken  down  to  make  room  for  new  streets  and  for  wid- 
ening others.  Noiseless  asphalt  pavements  were  introduced.  A 
grand  system  of  sewers  was  projected  and  executed.  The  munici- 
pal engineering  department,  sustained  by  an  ample  supply  of  funds, 
has  made  Paris  a  handsome,  clean  and  healthful  city,  the  center 
of  attraction  for  travelers  from  the  entire  world. 

./.   ]V.  Howard. 
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One  of  the  American  engineers  who  realizes  the  impor- 
tance of  careful  study  of  city  thoroughfares,  is  Maj.  J.  W. 
Howard,  of  Newark,  N.  J.  lie  has  given  careful  attention  to 
municipal  engineering  and  for  several  years  has  given  most 
of  his  time  to  the  equipment  of  streets  hoth  above  and  below 
ground.  In  1881-4  he  visited  the  P^uropean  cities  of  impor- 
tance, even  those  of  bpain,  Egypt  and  Turkey.  In  the  lat- 
ter, however,  there  is  little  to  copy,  but  much  to  show  the 
importance  of  good  city  engineering. 

Firmly  convinced  that  vast  improvements  are  needed  in 
the  cities  of  the  United  States,  and  that  paving  is  a  branch 
of  city  engineering  the  least  developed  in  our  cities,  he  de- 
cided to  make  a  specialty  of  municipal  engineering.     He  vis- 
ited the  principal  cities  of  the  United  States  in  1887  to  ob- 
serve street  pavements.    He  tersely  reviews  the  state  of  af- 
fairs which  Paving  and  Municipal  Engineering  is  endeavoring  to  improve,  when 
a  guest  of  the  Scranton  Board  of  Trade.    In  an  address,  afterward  published  by 
the  board,  he  said : 

"  Paving  has  been  regarded  by  some  as  not  a  branch  of  engineering.  So  were 
water-works,  so  were  sewers,  so  were  other  branches  of  public  work  until,  after 
costly  experience,  our  cities  entrusted  these  things  to  men  who  were  both  prac- 
tical, scientific  and  economical. 

"The  study  of  the  health  and  progress  of  a  city  means  to  discover  how  much 
depends  upon  street  pavements.  It  means  to  learn  how  to  make  life  more  agree- 
able and  business  more  profitable ;  how  to  increase  the  earning  power  of  a  city ; 
how  to  reduce  the  tax  on  business  caused  by  poor  pavements ;  how  to  reduce  the 
number  and  cost  of  horses  to  move  our  loads ;  to  reduce  the  cost  of  repairs  to 
pavements,  vehicles  and  harness ;  the  cost  of  street  cleaning  and  of  excessive 
sprinkling;  also  to  remove  the  cost  and  injury  to  health  and  houses,  goods  and 
furniture  due  to  poor  and  dirty  street  pavements." 

Maj.  Howard  made  another  visit  to  Europe  in  1886  and  additional  tours  to  ex- 
amine streets  in  1888  and  in  1892,  the  last  one  being  made  to  observe  especially  the 
asphalt  pavements. 

Maj.  Howard,  in  his  articles  and  addresses  published  in  Paving  and  Munici- 
pal Engineeinq  and  other  publications,  shows  the  importance  of  increased  study 
of  city  pavements. 

James  Waite  Howard,  the  subject  of  our  sketch,  is  one  of  a  line  of  indus- 
trious Americans  originating  in  England  and  established  at  Bridgewater,  Mass., 
about  270  years  ago.  His  forefathers  were  Puritans.  The  branch  from  which  he 
comes  has  lived  for  three  generations  in  Maine.  His  father  is  Gen.  O.  O.  Howard, 
United  States  Army,  who,  as  well  as  his  mother,  is  from  Maine.  He  is  one  of  five 
sons  and  was  born  at  West  Point,  N.  Y.,  shortly  before  the  civil  war,  when  his 
father,  then  a  lieutenant,  was  stationed  there  as  instructor  in  mathematics.  He 
received  his  early  education  in  private  schools  and  then  entered  a  high  school. 
By  the  changes  of  residence  usual  to  an  army  officer,  his  father  took  the  son  with 
him  from  place  to  place.  Thus  the  son  developed  an  inclination  and  ability  to 
compare  cities  unbiased  by  local  influences  and  prejudices.  Having  finished  at 
the  high  school,  he  went  to  Alaska  in  1876  and  then  to  Andover,  Mass.,  and  grad- 
uated at  Phillips  Academy  in  the  classical  course.  He  followed  this  up  by  prac- 
tical work  in  railroad  construction  and  tunneling  on  the  West  Shore  Railroad. 
Being  on  the  West  Point  section  he  again  lived  with  his  father,  now  a  veteran 
officer  and  in  charge  of  the  military  academy.  His  son  benefited  by  his  resi- 
dence at  West  Point  by  attending  lectures  and  taking  such  lessons,  being  a  guest, 
as  seemed  of  advantage.  He  then  went  to  France  and  finished  a  course  of  study 
there.  Then,  after  visiting  several  German  universities,  he  decided  upon  a  course 
of  higher  mathematics  and  physics  at  the  University  of  Gottingen,  Germany. 
After  his  return  to  the  United  States  and  some  experience  in  Nebraska  at  prac- 
tical work,  he  decided  that  a  course  of  study  and  a  degree  of  civil  engineer  from 
an  American  institution  would  put  him  more  in  touch  with  American  methods  of 
construction.    Because  of   previous  education  he  was  able  to  shorten  the  course 
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of  study  at  the  Renssalaer  Polytechnic  Institute  at  Troy,  N.  T.,  at  which  place  he 
graduated  with  the  desired  decree. 

During  his  life  Maj.  Howard  has  given  much  time  to  National  Guard  matters, 
and  has  risen  to  his  present  rank  hy  serving  in  the  National  Guard  of  several 
states.    His  present  commission  is  in  New  Jersev,  where  he  resides. 

As  is  usual  with  men  who  have  had  his  advantages  and  improved  by  them. 
Mai.  Howard  is  a  member  of  several  social  and  scientific  societies.  He  has  a  fund 
of  knowledge  and  many  acquaintances  in  cities  at  home  and  abroad.  He  has 
gathered  many  books  and  pamphlets  in  English,  German,  French  and  Italian 
bearing  upon  city  engineering,  and  especially  upon  street  construction  and  equip- 
ment. 


PAVING  BRICK ;    DIFFERENCES  OF  QUALITY. 

You  ask  me  to  make  suggestions  that  may  enable  the  inexpe- 
rienced buyers  to  determine  when  they  are  getting  good  material 
and  how  to  get  it. 

The  art  of  making  brick  in  the  United  States  suitable  for  pav- 
ing streets  is  as  yet  comparatively  young,  and  even  those  who  have 
been  longest  engaged  in  it  hesitate  to  express  decided  views  as  to 
the  best  manner  of  manufacturing  and  burning,  or  even  just  what 
test  should  be  applied  to  ascertain  the  grade  of  paving  brick  best 
adapted  for  street  use.  My  actual  experience  in  this  business  dates 
back  to  less  than  three  years  ago,  although  I  confess  to  several 
years  of  investigation  prior  to  that.  Readers  will  therefore  bear  in 
mind  that  I  shall  endeavor  not  to  be  dogmatic,  and  that  in  all  es- 
sentials I  am  a  learner,  not  a  teacher.  I  shall  simply  try  to  give 
the  results  of  my  observations,  and  admit  that  my  opinions  formed 
upon  these  results  are  liable  to  be  changed  by  further  experience. 

I  have  been  greatly  surprised  in  reading  the  numerous  letters  I 
have  received  from  persons  seeking  information  on  this  subject  to 
find  so  much  ignorance  of  the  quality  of  material  necessary  to  make 
a  good  paving  brick.  While  thus  far  a  large  percentage  of  the 
brick  made  for  street  use  have  been  made  of  what  geologists  term 
shale,  yet  by  no  means  all  of  them  have,  or  at  least  very  fine  brick 
have  been  made  of  material  that  differs  greatly  in  appearance  and 
analysis  from  any  shale  I  have  ever  seen. 

In  Illinois  wherever  coal  is  found  shale  exists,  and  so  far  as  my 
experience  goes  it  is  very  much  alike,  but  the  so-called  shale  found 
in  Kentucky  and  Ohio  is  very  different  from  it.  At  Cloverport, 
Ky.,  where  brick  are  made  that  are  admirably  adapted  to  paving  pur- 
poses, the  material  in  the  bank  is  largely  granulated  rather  than 
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stratified,  and  the  same  is  true  of  much  of  the  material  I  have  seen 
in  Ohio. 

At  Galesburg  we  have  made  up  many  samples  of  clay  and  shale 
from  different  parts  of  the  country  into  brick.  One  of  the  most 
satisfactory  of  these  was  a  clay  from  Menominee,  Wis.  I  do  not 
know  the  analysis  of  it,  but  for  all  practical  requirements  it  was 
fully  the  equal  of  any  shale  I  have  ever  seen. 

This  brings  me  to  make  my  first  assertion,  viz.:  That  any  ma- 
terial that  can  be  reduced  to  the  consistency  of  meal,  mixed  thor- 
oughly with  water,  made  into  brick,  dried  without  cracking,  and 
when  set  in  a  down-draft  kiln  thirty  to  thirty-five  high  can  be  burned 
to  a  thorough  vitrification  and  retain  their  shape,  will  make  a  good 
paving  brick.  The  point  on  which  most  manufacturers  and  users 
of  paving  brick  differ  is  to  decide  just  what  thorough  vitrification 
means. 

At  our  works  in  Galesburg  I  could  show  you  six  brick,  all  dif- 
ferent, but  any  one  of  which  seen  by  itself  would  be  pronounced  by 
experts  as  a  No.  1  paver.  Show  the  whole  six  at  one  time  and  ask 
the  experts  which  was  the  best  and  the  fun  would  begin. 

City  engineers,  city  inspectors,  manufacturers  and  contractors 
are  human  and  their  opinions  as  to  the  quality  of  a  brick  are 
formed  by  looking  at  it,  feeling  it  and  perhaps  breaking  it  open, 
and  usually  there  are  as  many  verdicts  as  jurors.  If  these  differ- 
ences are  sufficiently  wide  to  necessitate  other  tests,  the  chances  are 
that  the  crushing  strength  of  the  brick  would  be  ascertained  and 
some  of  them  put  into  a  machine  to  test  their  wearing  ability. 
Neither  of  these  tests  is  satisfactory  or  has  thus  far  proven  what 
the  qualifications  are  for  the  most  durable  paving  brick. 

My  own  opinion  is  that  a  brick  will  stand  the  wear  of  street  use 
best  when  burned  just  to  the  point  of  vitrification,  i,  c,  just  before 
it  reaches  the  brittle  point.  I  also  think  it  will  stand  a  better  test 
for  strength  and  wearing  off  by  attrition  when  possessed  of  the 
toughness  which  disappears  when  the  brittle  point  is  reached.  Thus 
far  we  have  failed  to  find  out  how  to  get  a  whole  kiln  burned  just  to 
this  point  and  no  farther.  If  we  knew  that  our  theories  were  abso- 
lutely correct  there  is  no  question  in  my  mind  but  that  a  kiln  of 
brick  could  be  burned  with  at  least  90  per  cent,  of  this  kind,  but 
when  one  city  engineer  insists  on  having  brick  all  black  burned,  as 
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hard  as  glass,  while  another  insists  that  he  wants  none  of  that  kind, 
as  they  are  too  brittle,  the  poor  brickmaker  is  in  despair. 

What  we  want,  and  what  ere  long  we  shall  certainly  have,  is  a 
common  sense  standard,  which  shall  be  a  guide.  I  say  ere  long  ;  I 
mean  by  this  when  actual  wearing  tests  have  been  made  on  streets 
already  paved. 

You  will  see  by  the  above  how  diflScult  it  is  to  instruct  the  in- 
experienced buyer  how  to  get  the  best  paving  brick.  Who  shall 
give  the  instructions  ?  There  are  certain  requisites  that  common 
sense  and  experience  will  indicate  as  necessary,  but  the  dividing 
line  between  just  right  and  a  little  less  or  a  little  more,  is  as  yet  too 
fine  to  describe  by  D.  V.  Puringion. 

D.  V.  PuRiNGToN,  the  foremost  brick  manufacturer  in  the 
United  States,  has  had  a  variety  of  experience,  with  some  ad- 
versities, but  a  greater  share  of  success.  He  was  born  in  Sid- 
ney, Kennebec  county,  Me.,  January  22, 1841.  He  grew  up  as 
a  farmer  boy,  attended  the  common  schools  and,  to  use  his  own 
words,  "  kept  out  of  the  reform  school  until  he  was  nineteen 
years  old."  Then  he  taught  school  until  August,  1861,  when 
he  entered  a  New  Jersey  regiment  as  a  private.  He  distin- 
guished himself  as  a  soldier,  serving  until  the  close  of  the 
war,  and  was  discharged  from  the  army  in  January,  1866,  as 
a  captain.  He  afterwards  spent  two  years  in  the  Freedmen's 
Bureau  in  Virginia.  In  April,  1869,  he  located  in  Chicago 
and  embarked  in  the  lumber  business,  in  which  he  encoun- 
tered some  adversities,  and  in  January,  1872,  he  entered  the 
employ  of  Strauss,  Hahn  &  Co.  as  timekeeper  and  general 
utility  man  in  one  of  their  brick  yards.  He  was  not  long  in  regaining  his  foothold 
and  turned  to  good  account  the  thorough  knowledge  of  the  brick  business  ac- 
quired in  his  experience.  He  is  to-day  one  of  the  leading  business  men  of  Chi- 
cago. He  will  this  year  make  90,000,000  oommon  brick  in  Chicago  and  30,000,000 
paving  brick  at  Galesburg,  111.,  where  he  has  one  of  the  best  equipped  plants  in 
the  country.  His  plans  now  contemplate  the  enlargement  of  his  plants  so  as  to 
enable  him  to  turn  out  next  year  550,000  common  brick  daily  in  Chicago  and  300,- 
000  paving  brick  daily  in  Galesburg.  Physically,  he  is  well  equipped  for  his  large 
responsibilities.  He  says  he  "does  not  remember  the  time  when  a  physician 
looked  at  his  tongue  or  felt  his  pulse.'' 


FRENCH    AND    AMERICAN    ASPHALT    PAVEMENTS    (H)M- 

PARED. 

Some  time  ago  the  United  States  government  instructed  its  con- 
sul in  Paris  to  look  up  the  question  of  asphalt  pavements,  it  being 
generally  understood  that  the  French  had  some  peculiar  methods  of 
their  own  leading  to  the  excellence  of  their  work.  Soon  after  I 
learned  of  the  purpose  of  the  government  I  began  a  series  of  in- 
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vestigations,  the  results  of  which  have  been  laid  before  the  readers 
of  Paving  and  Municipal  Engineering.  All  details  of  the  ques- 
tion of  the  use  of  asphalt  have  been  studied  and  the  methods  spe- 
cifically analyzed  and  published.  I  now  feel  that  I  am  in  a  posi- 
tion to  make  certain  general  statements  in  regard  to  the  question  of 
asphalt  both  in  France  and  America. 

It  is  proper  to  say  in  the  first  place,  that  the  Americans  do  not 
spare  any  labor,  as  far  as  I  have  been  able  to  observe,  in  putting 
down  asphalt  covering.  They  certainly  use  more  labor  in  produc- 
ing the  same  result  than  is  common  in  France.  The  great  differ- 
ence is  in  the  material.  The  asphalt  which  I  have  seen  applied  in 
America  is  in  no  way  like  that  used  on  the  streets  of  France.  Here 
it  is  a  dry,  hot,  chocolate  colored  powder.  It  is  not  in  any  sense 
mastic  ;  it  possesses  no  liquid  qualities.  It  is  a  thoroughly  dry 
powder.  When  thrown  from  a  wagon  onto  a  wheelbarrow  it  dusts 
over  the  side.  It  is  distinctly  granular  and  entirely  dry.  In  ap- 
pearance it  is  almost  exactly  the  same  as  powdered  cocoa.  It  is 
brought  to  the  street  where  it  is  to  be  applied  in  iron-bodied  wagons 
and  spread  while  yet  hot  and  then  pugged  by  hand  into  a  solid  mass. 

The  asphalt,  so-called,  which  I  have  seen  applied  in  America, 
has  almost  universally  possessed  certain  mastic  qualities  and  has 
been  very  dark  in  color.  It  has  had  a  sticky  quality  and  been  al- 
ways soft,  though  slightly  granular.  It  has  been  not  dry,  not  pow- 
dery and  altogether  has  had  an  entirely  different  appearance  from 
the  asphalts  of  this  section. 

The  manufacture  of  asphalt  has  been  described,  and  no  more 
need  be  said  in  that  connection  at  this  time.  However,  it  may  be 
well  to  say,  in  general  terms,  that  the  asphalt  of  France  is  a  dis- 
tinctly natural  product;  that  it  is  pulverized  asphalt  rock  as  it  is 
taken  from  the  mines,  which  has  been  changed  only  by  being  re- 
duced to  a  powdered  state  when  it  is  used.  They  heat  it  and  pound 
it  back  into  its  original  state.  There  is  no  sand,  gravel  or  other 
foreign  material  used  in  the  composition.  A  little  gravel  is  some- 
times sprinkled  on  the  top,  though  this  is  not  necessary  or  usual. 
The  process  of  street  making  is  very  simple.  After  the  foundation 
has  been  prepared  the  asphalt  in  its  powdered  state  is  heated  and 
deposited  in  its  proper  place,  raked  out  to  the  proper  depth  and 
pugged  by  hand  with  heavy  iron  rammers.     The  puggers  are  fol- 
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lowed  up  by  men  who  iron  the  asphalt  with  the  usual  hot  irons. 
Frequently  this  is  all  the  labor  there  is  attached  to  putting  down 
the  pavement.     It  is  only  occasionally  that  light  rollers  are  used. 

It  is  interesting  to  notice  that  the  French  do  not  depend  on  the 
skill  of  the  rakers  and  spreaders  to  preserve  a  uniform  surface. 
They  rake  the  asphalt  as  carefully  as  possible  and  then  run  a  straight- 
edge over  it  in  a  way  to  remove  all  of  the  superfluous  material  and 
bring  about  a  perfectly  even  surface.  Guides  for  the  straight  edge 
to  run  on  are  laid  in  at  frequent  intervals,  say  sixteen  to  eighteen 
feet  apart,  and  by  spreading  a  little  thick  and  then  drawing  the 
straight-edge  over  the  powder  an  exact  and  perfectly  uniform  sur- 
face is  secured.  It  depends  upon  no  one's  skill  in  raking  to  bring 
about  uniformity.  This  is  positively  secured  by  the  use  of  the 
straight  edge. 

Something  may  be  said  about  the  mixing  of  cement.  I  have 
noticed  at  home  that  cement  is  frequently  mixed  on  a  bed  and  the 
ingredients  thrown  in  according  to  the  judgment  of  some  one  in 
charge.  In  Paris  this  is  altogether  a  matter  of  measurement  and 
formula.  The  judgment  of  the  workmen  is  not  exercised  in  this 
matter.  It  is  simply  a  question  of  measurement  for  every  part  of 
the  mixture.  They  use  in  mixing  the  cement  a  board  floor  and 
bottomless  box  about  forty  inches  square  and  twenty  inches  high. 
Into  this  box  is  first  placed  some  coarse,  screened,  wet  gravel,  it 
having  been  washed  on  its  way  to  the  mixing  bed.  This  washing 
is  done  by  placing  the  screened  gravel  in  wheelbarrows  with  grated 
bottoms,  through  which  water  can  pass  when  it  is  turned  on  at  a 
hydrant.  As  stated  before,  this  wet  gravel  is  thrown  into  the  box 
as  it  rests  on  the  floor,  so  that  it  occupies  about  one-fourth  of  the 
inside.  On  this  is  spread  a  small  portion  of  sand  and  on  the  top  of 
the  sand  one-half  of  the  cement,  which  goes  into  the  mixture.  In 
quantity  there  is  something  less  than  a  half  a  bushel.  On  top  of 
this  cement  is  another  portion  of  sand,  again  other  gravel,  another 
portion  of  cement  and  a  covering  to  the  top  of  sand.  After  it  has 
been  leveled  the  wood  case  or  bottomless  box  is  lifted  off  and  men 
with  shovels  turn  the  mixture  over  so  as  to  thoroughly  incorporate 
the  different  parts.  It  is  then  shoveled  to  the  edge  of  the  platform 
and  sprinkled  with  water  at  the  same  time  that  it  is  mixed  until  it 
reaches  the  proper  consistency.     This  water  is  measured  out  into 
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large  sprinkling  cans  so  that  the  exact  quantity  is  used.  Thus 
there  is  a  uniformity  of  gravel,  sand,  cement,  water  and  labor.  The 
formula  of  handling  the  mixture  with  shovels  is  quite  as  uniform 
as  the  proportions  of  the  mixture.  Thus  it  is  clears  that  nothing  is 
left  to  judgment.  The  cement  is  examined,  the  character  of  the 
gravel  and  sand  known  and  the  mixture  prescribed.  Then  the  dif- 
ferent proportions  are  maintained  without  the  slightest  variation 
either  in  sand,  gravel,  cement,  water  or  labor;  all  are  exactly  uni- 
form. Th6  workmen  do  not  in  the  least  have  to  exercise  their  judg- 
ment. 

The  grade  of  the  cement  bed  is  maintained  in  the  same  way  as 
that  of  the  asphalt.  Grade  stakes  are  set  at  frequent  intervals,  and 
from  one  to  the  other  are  fixed  rests  or  guides  of  wood  for  a  straight- 
edge. Having  filled  the  space  between  with  a  little  more  concrete 
than  is  necessary,  the  straight-edge  is  raked  over  it  several  times, 
until  all  is  perfectly  smooth  and  uniform.  Thus,  when  the  cement 
hardens  the  entire  surface  is  quite  as  smooth  as  the  most  exact  floor. 
There  is  not  the  slightest  depression  or  irregularity. 

Asphalt  covering  is  largely  used  for  the  floors  of  market-houses, 
courts,  public  yards  and  many  other  locations  of  similar  character. 
However,  this  is  quite  a  different  material  from  the  asphalt  of 
streets.  This  is  the  same  as  is  used  for  sidewalks,  which  is  asphalt 
coulSy  or  mastic  asphalt.  This  material  has  some  of  the  same  gen- 
eral characteristics  of  the  asphalt  composition  used  for  paving  in 
America.  However,  it  contains  a  larger  proportion  of  the  bitumen 
of  asphalt,  and  is  softer  than  the  American  street  composition,  this 
quality  being  to  a  larger  proportion  of  asphalt  in  bituminous  form 
and  a  correspondingly  smaller  proportion  of  sand  and  foreign  mate- 
rial. While  the  asphalt  of  the  streets  is  a  natural  material,  asphalt 
coule  is  a  fabrication  ;  is  a  manufactured  product. 

The  asphalt  covering  which  is  used  for  the  floors  of  market- 
houses  and  other  structures  is  admirably  adapted  to  cleanliness  and 
sanitation.  It  is  a  non-absorbent  material,  is  capable  of  being 
worked  in  such  a  way  that  only  slight  grades  or  slants  of  surface 
are  necessary  in  order  to  have  it  drain  perfectly.  The  principal 
thing  necessary  to  make  a  successful  pavement  of  tliis  kind  is 
that  the  concrete  foundation,  which  is  usually  from  four  to  five 
inches  thick,  be  rendered  quite  as  smooth  as  is  the  final  covering. 
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It  can  be  closely  and  accurately  joined  to  iron  or  stone  gutters  in  a 
way  to  place  no  obstruction  in  the  way  of  perfect  cleanliness  and 
good  drainage.  Louis  H.   Gibson. 

Louis  H.  Gibson  is  an  architect  of  Indianapolis.  His 
studies  of  a  practical  character  were  conducted  in  the  arch- 
itects' offices  of  Indianapolis.  His  academic  education  em- 
braced a  two  years'  course  in  the  architectural  department, 
Massachusetts  Institute  of  Technology,  in  Boston,  and  fif- 
teen months  of  technical  study  and  travel  in  Europe.  Mr. 
Gibson  regards  his  interest  in  municipal  work  in  its  relation 
to  comfortable  living,  and  for  that  reason  not  indirectly 
associated  with  his  work  as  an  architect ;  the  work  of  the 
architect  being  a  part  of  that  which  has  to  do  with  comfort- 
able living,  and  in  its  association  with  good  streets,  good 
roads,  proper  sanitation  and  other  matters  affecting  the 
home  and  the  home  comforts  of  the  people.  During  the 
summer  of  1891,  Mr.  Gibson  occupied  a  part  of  his  time  in 
walking  over  the  roads  of  France,  studying  their  construc- 
tion, and  gathering  literature  bearing  upon  the  French  sys- 
tem of  road  construction,  taxation,  and  general  organization.  The  result  of  his 
work  along  this  line  will  be  given  in  future  numbers  of  Paving  and  Municipal 
Engineering. 


OLD  TOWNS  AND  NEW  STREETS. 

A  GOOD  street  is  a  smooth  floor  suited  for  noiseless  and  comfort- 
able travel,  and  easy  to  keep  clean.  The  causes  of  damage  are 
horse-shoes,  wheel-tires  and  water.  The  greatest  of  these  is  water. 
There  is  no  hope  for  any  kind  of  a  street-floor  if  it  is  not  well  drain- 
ed, and  it  is  follv  to  spend  any  money  whatever  on  a  street  not 
properly  graded  to  dispose  of  surface  water.  Therefore,  before  a 
penny  is  spent  on  a  street-floor,  or  even  before  we  determine  what 
the  floor  is  to  be  made  of,  we  must  determine  the  grades.  The 
whole  city  system  must  be  provided  for  in  the  grade  system.  It  is 
not  enough  to  provide  for  carrying  the  water  off  of  one  street  and 
dumping  it  onto  another  street.  All  the  water  must  be  carried 
from  all  the  streets  and  discharged  away  from  the  entire  system. 
All  cities  have,  or  should  have,  a  low  point  in  the  neighborhood  to 
which  all  street  drainage  can  flow.  Sewers  are  another  matter  en- 
tirely and  have  nothing  whatever  to  do  with  the  question  of  streets. 
Sewers  are  house  drains  exclusively  and  must  not  be  open  to  the 
streets. 

Each  street  has  to  handle  the  water  which  falls  on  it,  and  also 
such  water  as  flows  to  it  on  its  way  to  the  river  from  other  streets. 
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A  street  gutter  is  therefore  at  once  a  drain  for  its  own  street  and  an 
intermediate  canal  leading  from  outlying  districts  to  the  river. 
This  being  the  case  it  will  be  at  once  seen  that  the  duty  of  a  street- 
gutter  and  hence  the  proper  grade  for  that  gutter  can  never  be  de- 
termined by  its  own  street  alone.  We  may  even  ignore  its  own 
street,  for  if  the  gutter  is  properly  graded  to  do  its  work  as  an  in- 
termediate canal,  between  other  gutters  and  the  river,  its  own  street 
will  not  impose  serious  additional  burdens  upon  it.  If,  by  short- 
sightedness, we  have  graded  a  gutter  for  a  certain  duty  without 
proper  thought  for  future  town-growth,  we  will  soon  find  that  added 
outlying  gutters  are  pouring  their  waters  into  a  set  of  intermediate 
gutters  never  calculated  to  deal  with  these  waters.  This  means 
overflow,  and  discomfort  to  travelers,  and  it  means  death  and  de- 
struction to  the  streets.  The  remedy  is  to  replan  the  entire  grade 
system.  No  good  can  be  done  at  anyone  spot  or  on  anyone  street, 
or  any  number  of  streets  less  than  the  whole,  and  more  than  that, 
the  lesson  of  the  past  must  bear  fruit  in  provision  for  the  future. 
New  grades  are  to  be  gotten  by  a  little  filling  and  much  cutting. 
Property  owners  can  recover  damages  if  change  in  established  grade 
does  any  damage,  providing  the  property  is  improved  property;  un- 
improved property  can  not  recover  damages;  grade-raising  may 
make  damages;  grade-lowering  can  seldom  make  damages.  Hence, 
grades  are  to  be  changed  by  raising  where  there  will  be  little  or  no 
damage  and  by  lowering  at  other  points,  and  by  short  underground 
drain-connections  in  rare  cases. 

The  process  of  arranging  for  the  new  grades  is  as  follows:  Tlie 
engineer  makes  a  grade  map  of  present  levels,  including  all  out- 
lying areas  likely  in  the  future  to  pass  their  surface  water  througli 
the  city  gutters.  He  then  calculates  the  quantities  of  water  to  pass 
to  the  river  and  makes  the  most  expedient  distribution  of  the  flow 
among  the  various  streets  in  the  system,  having  in  view  the  pres- 
ent levels  and  the  cost  of  changes,  maintaining  old  grades  where 
possible  without  sacrifice.  The  new  levels  give  him  a  new  grade 
map  which  shows  the  direction  and  grade  of  fall  throughout  the 
entire  system.  From  this  map  a  description  of  the  grade  of  each 
street  is  written  up.     This  description  is  passed  as  an  ordinance. 
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which  ordinance  is  to  expressly  repeal  all  existing  grade  ordinances. 
Thereupon  the  new  grades  become  legally  established. 

Then  comes  the  work  of  bringing  the  streets  to  the  new  grade. 
It  is  a  cutting  process  mainly,  and  may  be  done  slowly,  and  must 
begin  at  the  river  sides  or  low  points  of  the  finished  system. 
There  is  no  grand  upturning  and  inconvenience,  and  not  necessa- 
rily any  great  expense  at  once. 

When  this  work  is  done  the  streets  will,  in  many  cases,  be  good 
and  satisfactory,  the  main  cause  of  evil  having  been  removed. 
But  it  will  very  likely  be  judged  expedient,  while  this  regrading 
is  under  way,  to  put  upon  certain  of  the  streets  a  better  floor-sur- 
face than  they  had  before.  Then  comes  the  study  and  the  choice 
between  stone,  wood,  macadam,  asphalt,  brick,  and  gravel.  But 
the  time  for  this  study  and  choice  has  not  come  yet  and  will  not 
come  till  the  new  grades  are  established  and  the  work  mainly  done, 
and  the  question  of  paving  will  be  found  of  interest  only  in  con- 
nection with  two  or  three  streets.  Nothing  could  be  worse  than  to 
pave  improperly  graded  streets,  and  when  the  grades  are  right,  a 
hard  surface  does  not  become  so  important  on  streets  which  are  oth- 
erwise well  built,  well  drained,  and  well  cared  for. 

The  brief  of  the  story  is :  The  streets  were  good  ;  the  grades 
were  bad ;  the  prosperous  town  has  outgrown  the  flow-capacity  of 
the  grades ;  the  streets  are  therefore  going  to  the  dogs ;  nothing  can 
save  them  without  new  grades;  with  new  grades  and  proper 
maintenance,  the  system  will  be  generally  satisfactory ;  a  few 
streets  will  demand  a  hard  floor-surface,  at  joint  expense  of  abut- 
ters and  the  general  community  ;  the  work  will  then  be  done  ;  from 
time  to  time  other  citizens  will  recognize  the  direct  profit  of  the 
thing  and  make  similar  demands  ;  and  eventually  the  city  will 
find  all  the  street-floors  paved.  J.    W.  See. 

James  W.  See  is  an  engineer  of  Hamilton,  Ohio.  He  is  one  of  those  who  be- 
lieve that  a  municipality  finds  its  possessions  to  consist  merely  of  a  piece  of  en- 
gineering constructed  at  great  cost,  added  to  at  great  cost,  and  mantalned  at 
great  cost ;  and  that  the  too  common  tendency  is  lo  ignore  the  fact  that  mainte- 
nance should  always  take  the  form  of  betterment  in  order  that  an  antique 
structure  mav  conform  to  modern  needs ;  that  money  expended  in  repairing  in 
old  lines  is  often  money  thrown  away ;  that  the  greatest  burden  in  municipal 
taxation  lies  in  this  expenditure ;  and  that  the  burden  becomes  not  only  bearable 
but  pleasant,  when  the  expenditures  are  in  the  form  of  betterment  which  satis- 
fies pride  and  improves  the  value  of  the  property  burdened  by  the  tax. 
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MAINTENANCE  OF  ROADS  IN  FRANCE. 

Maintenance  does  not  mean  repair.  When  a  road  has  been  neg- 
lected and  becomes  cut  up  by  ruts,  full  of  holes  and  bumps,  it  needs 
repair.  This  may  be  the  subject  of  another  article,  but  here  I  mean 
simply  maintenance. 

Where  a  road  is  in  a  good  condition,  the  surface  well  drained 
and  perfectly  smooth,  without  ruts  or  depressions,  without  dust  or 
mud,  when  the  ditches  are  clean,  that  state  of  thing  can  always  be 
maintained  if  the  proper  care  is  taken  and  the  proper  method  is 
followed;  and  it  is  cheaper  to  maintain  a  good  road  at  any  cost  than 
to  let  it  go  to  wreck  and  then  repair  it. 

In  a  good  method  of  maintenance  of  a  macadamized  road  there 
are  but  two  things  to  attend  to  :    . 

First.  The  continued  removal  of  the  worn-out  material,  either 
in  the  shape  of  dust  or  mud. 

Second.  The  judicious  use  of  material  to  replace  the  wearing 
out. 

Those  two  operations  well  made  and  made  in  proper  time  will 
prevent  the  tearing  up  of  a  road  and  cause  the  travel  to  wear  its 
surface  uniformly. 

Dust  is  the  stone  pulverized;  it  makes  the  roads  pull  hard;  it  is  a 
nuisance  to  the  neighbors,  and  is  a  danger  for  the  road;  in  fact, 
when  it  rains  it  becomes  mud,  keeps  the  macadam  moist  and  soft, 
which,  consequently,  is  easier  cut  up  by  the  wheels.  When  a  road 
is  clean  of  dust,  rain-fall  drains  off  fast  and  the  road  soon  becomes 
dry  and  solid,  but  the  mud  not  only  keeps  the  road  wet  and  soft, 
but  also  causes  the  formation  of  ruts,  and  ruts  must  be  avoided  at 
any  cost. 

For  instance,  a  wagon  travels  a  road  covered  with  mud.  It  does 
not  attack  the  macadam,  but  it  leaves  a  track  that  will  naturally 
and  easily  be  followed  by  the  next  wagon,  and  by  the  next,  and  so 
on,  and  if  the  first  wagon  did  not  damage  the  road  the  following 
ones  will.  If  the  rainy  season  lasts  long  enough  the  road  will  then 
be  out  of  repair,  as  it  is  next  to  impossible  to  fill  a  rut  without  in- 
viting the  formation  of  another  one  alongside  of  the  first  one. 

For  all  well  organized  systems  of  roads  it  will  prove  to  be  an 
economy  to  carefully  remove  the  dust  and  the  mud. 

In  old  times  I  have  seen  the  section  men,  **  cantonniers,*'  rake 
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and  sweep  the  dust  as  well  as  the  mud  and  it  was  then  considered  a 
paying  work.  What  will  it  be  now  that  we  have  street  cleaners  that 
can  do  ten  times  the  same  work  ten  times  more  economically  ? 

Of  course  when  we  come  to  the  practical  application  of  this 
theory  there  will  be  a  variety  of  ways  of  doing  it,  according  to  the 
climates  and  the  materials  we  will  have  to  deal  with,  but  the  fact 
will  remain  the  same  and  it  will  be  seen  that  if  the  dust  and  mud 
are  removed  the  road  can  be  maintained  perfectly  uniform  and 
smooth ;  still  it  will  wear  out  until  it  may  be  entirely  removed  in 
the  form  of  dust  and  mud.  To  prevent  this  we  have,  annually,  to 
replace  a  quantity  of  crushed  stones  equal  to  the  amount  of  dust 
and  mud  removed.  Arthur  Lagron. 

Arthur  Laqron  was  born  in  lSd6  in  the  department  of 
Sa6ne-et-Loire,  France.  His  father  being  himself  an  en- 
gineer on  the  public  roads,  had  the  son  especially  educated 
for  that  position.  He  was  as  early  as  1856  in  charge  of 
maintenance  and  construction  of  roads  in  the  D^partmente 
of  La  Loire.  Then  he  served  a  term  of  five  years  in  the 
French  Army  as  an  officer  in  a  regiment  of  engineers  and 
fouji^ht  at  the  battles  of  Magenta  and  Solferino,  Italy,  in 
1859.  After  that  he  worked  alternately  on  public  roads  and 
railroads  in  France  until  he  determined  to  see  some  new 
>  -  country  and  came  to  America.  He  bought  a  farm  in  the 
south  part  of  Montgomery  county,  Mo.,  eighteen  miles  from 
the  nearest  railroad  station,  where  he  had  all  the  oppor- 
tunity a  man  wishes  to  make  a  thorough  study  of  what  a 
farmer  loses  for  the  lack  of  good  roads.  For  the  last  ten  years  he  has  been  sur- 
veying and  building  railroads  in  half  a  dozen  states,  but  mostly  in  Missouri  and 
around  Kansas  City.  He  has  also  been  city  engineer  of  ChlUicothe,  Mo.,  assistant 
city  engineer  of  Rockford,  111.,  where  he  made  a  record  as  a  sanitary  engineer, 
ana  now  is  in  Freeport,  111.,  wnere  he  is  putting  in  a  system  of  twenty-two  miles 
of  sewers. 


SPECIFICATIONS  FOR  BRICK  PAVEMENTS. 

The  Detroit  Board  of  Public  Works  has  adopted  the  following 
specifications  for  brick  pavements  in  that  city  : 

Old  Pavement. — ^The  old  pavement  to  be  taken  up,  and  all  mate- 
rial and  rubbish,  including  whatever  surface  dirt  may  be  on  the 
street  at  the  time,  shall  be  removed  from  the  street  and  disposed  of 
by  the  contractor,  except  that  the  city  will  reserve  such  of  the  best 
of  the  material  as  the  board  of  public  works  may  select  and  re- 
move from  the  street  after  having  been  taken  up  by  the  contractor. 

Grading. — ^The  street  to  be  graded  to  its  established  grade,  under 
the  direction  of  the  board  of  public  works,  and  to  be  excavated  to 
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such  a  depth  below  the  true  grade  as  the  board  may  deem  necessary 
for  the  purpose  of  receiving  ballast  for  the  roadway.  The  bottom 
of  excavation  when  completed  shall  conform  to  the  section  or  crown 
of  the  street  as  furnished  by  the  city  engineer.  If  there  are  places 
in  the  street  "which  are  not  firm  or  properly  settled,  caused  by 
trenching  or  connections  of  sewers,  gas  or  water  pipes,  the  earth 
must  be  taken  out  and  the  space  refilled  with  broken  stone  or  coarse 
gravel  and  pounded  to  make  it  solid.  In  all  cases  where  filling  may 
be  necessary  to  bring  the  bed  to  the  required  height,  it  shall  be  done 
in  layers  not  to  exceed  six  inches  in  depth,  and  be  thoroughly 
tamped  or  rolled  to  insure  a  solid  bed.  None  of  the  earth  excavated 
shall  be  piled  upon  the  sides  of  the  streets,  unless  required  for  fill- 
ing a  low  spot  at  the  point  where  left. 

If  the  contractor  shall  excavate  deeper  than  the  depths  shown 
on  the  diagram,  the  depressions  shall  be  filled  with  broken  stone  or 
gravel. 

Before  placing  the  ballast  or  concrete  thereon  the  sub-grade  in 
each  block  shall  be  well  rolled  with  a  steam  roller  weighing  not  less 
than  seven  tons  ;  if  the  contractor  does  not  himself  own  such  a  roll- 
er, the  same  to  be  furnished  and  operated  by  the  city  of  Detroit  at 
a  cost  to  the  contractor  of  one  cent  per  square  yard.  The  surplus 
earth,  if  any,  must  be  disposed  of  by  the  contractor,  the  said  board 
reserving  the  right  to  direct  the  contractor  to  remove  any  earth  it 
may  require  for  the  purpose  of  filling  up  any  low  lots,  alleys  and 
sidewalks  to  the  proper  grade  within  the  assessment  district,  or  for 
six  hundred  feet  outside  thereof. 

Tile  Drain. — ^The  contractor  will  excavate  a  trench  twelve  inches 
wide  on  each  side  of  and  beyond  the  line  of  the  roadway  to  the  depth 
of  twenty-four  inches  below  the  established  grade.  The  bottom  of 
the  trench  to  be  smoothly  trimmed  parallel  to  the  curb  grade,  and 
have  laid  thereon  a  continuous  line  of  well-burned  four-inch  tile, 
to  be  well  connected  to  the  receiving  basins.  Joints  are  to  be  well 
covered  with  tar  paper  and  the  tile  covered  with  broken  stone  or 
gravel. 

Foundation, — When  the  roadbed  has  been  prepared  as  specified 
above,  it  will  be  covered  by  a  layer  of  concrete  six  inches  in  thick- 
ness, and  prepared  in  the  following  manner  :  The  component  parts 
of  the  concrete  will  be:  One  part  of  freshly  burned  and  finely  ground 
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American  cement  standing  the  following  tests  made  by  the  city  en- 
gineer :  No  more  than  ten  per  cent,  will  fail  to  pass  through  a  sieve 
of  twenty-five  hundred  meshes  to  the  square  inch;  when  mixed  neat 
with  the  least  amount  of  water  necessary  to  make  a  good  mortar,  it 
will  sustain  a  tensile  strain  of  not  less  than  sixty  pounds  per  square 
inch,  after  being  allowed  to  set  in  air  for  one  hour,  and  followed  by 
an  immersion  in  water  for  twenty-four  hours  ;  two  parts  of  clean, 
sharp  lake  or  river  sand,  free  from  clay,  loam  or  vegetable  matter ; 
five  parts  of  crushed  or  broken  boulders,  granite,  syenite  paving 
brick,  hard  limestone  or  clean  screened  bank  gravel,  the  pieces  not 
to  be  larger  than  two  inches  or  smaller  than  one-half  inch  in  any 
dimension.  The  sand  and  cement  shall  be  thoroughly  mixed  while 
dry,  and  then  just  enough  water  will  be  added  during  the  mixing 
process  to  make  a  good  mortar.  The  crushed  or  broken  stone  must 
be  screened  if  necessary  to  free  it  from  dust,  dirt  or  stone  refuse. 
After  being  wet  with  clean  water  the  crushed  or  broken  stone  shall 
be  thoroughly  mixed  on  boards  with  the  cement  mortar  until  every 
piece  of  stone  is  completely  enveloped  by  the  mortar.  The  propor- 
tions will  be  fixed  by  actual  measurement.  This  concrete  will  be 
immediately  applied  to  the  roadbed,  and  rammed  until  the  surplus 
cement  mortar  appears  upon  the  surface,  which  latter  will  be  made 
parallel  to  the  roadbed  and  in  exact  accordance  with  the  diagram. 
No  walking  or  driving  will  be  allowed  on  the  concrete  until  it  is 
thoroughly  set.  All  defects  in  this  foundation,  no  matter  from  what 
cause,  must  be  repaired  or  corrected  before  the  work  will  be  allowed 
to  progress. 

Cushion. — A  cushion  coat  of  clean,  sharp  sand,  well  screened 
and  free  from  all  other  substances,  will  be  spread  over  the  concrete 
foundation  to  the  uniform  depth  of  one  inch,  when  well  compacted. 

Curbing, — Curbing  now  set  upon  the  streets  to  be  taken  up,  re- 
jointed  and  reset  to  the  proper  line  and  grade  wherever  directed. 
New  curbing  to  be  set  wherever  ordered,  and  must  be  of  the  best 
quality  of  Medina,  Hammond,  Berlin  Hights  or  Berea  stone,  and 
to  be  of  the  following  dimensions  :  Medina,  four  inches  thick  and 
not  less  than  three  feet  long ;  Hammond,  four  inches  thick  and  not 
less  than  four  feet  long  ;  Berlin  Hights,  four  inches  thick  and  not 
less  than  four  feet  long ;  Berea,  four  inches  thick  and  not  less  than 
four  feet  long  ;  all  to  be  eighteen  inches  deep  ;  stones  to  be  flat  tool 
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or  crandle  dressed,  true  and  smooth;  with  close  joints  at  the  end,  at 
least  fifteen  inches  below  the  top  of  the  curb,  and  shall  have  a 
straight  and  even  face  on  the  side  towards  the  gutters  to  the  same 
depth  as  end  joints  ;  top  to  be  dressed  to  a  straight  line,  and  to  a 
one-fourth-inch  bevel  in  five  inches,  and  to  a  uniform  thickness  of 
four  inches,  and  brought  to  a  straight  line  on  top  and  face  by  use 
of  a  straight-edge.  Stones  to  be  taken  out  of  wind,  and  to  be  cut 
with  a  three-fourths-inch  flat  tool-draught  on  upper  edge  of  face, 
stones  to  be  set  with  close  joints  to  the  true  line  and  grade  of  the 
street,  and  settled  into  place  with  a  paver's  rammer,  and  the  sand, 
in  front  and  rear,  tamped  with  a  heavy  hand-tamper  to  the  full 
depth  of  the  stones.  Curbing  to  be  jointed  and  set  as  directed 
around  curves  aftd  corners  at  same  price  as  for  straight  work.  All 
junctions  at  street  corners  will  be  set  as  a  true  segment  of  a  circle  of 
four  feet  radius,  in  one  piece,  except  Medina  stone,  which  may  be 
in  two  equal  segments.  The  curb  to  be  set  in  a  bed  of  properly 
compacted  sharp,  clean  river  or  bank  sand,  and  backed  up  with  the 
same  material  to  the  full  depth  of  the  curb  and  width  of  excava- 
tions, and  well  tamped  down.  Back-filling  to  be  done  by  the  con- 
tractor a  distance  of  three  feet  from  the  curb,  where  the  top  of  the 
same  is  above  the  natural  surface,  and  all  to  be  left  in  a  neat  and 
sightly  condition. 

Paving  Brick. — Shall  consist  of  the  best  quality  of  sound,  hard- 
burned  paving  brick,  made  and  burned  specially  for  street  paving 
purposes,  and  shall  stand  all  reasonable  tests  as  to  durability  and 
fitness,  to  which  paving  material  is  usually  subjected.  All  bricks 
to  be  square-edged  and  straight,  free  from  cracks  and  other  defects 
and  of  uniform  size,  and  of  a  quality  to  be  approved  by  the  board 
of  public  works,  and  equal  to  the  approved  samples  in  its  office. 

Kind  of  Brick  Bid  Upon. — Each  bidder  shall  state  in  his  bid  the 
kind  of  brick  that  his  proposition  is  based  upon,  which  must  be  of 
such  kind  as  has  been  approved  by  the  board  of  public  works,  and 
the  brick  to  be  used  upon  the  street  under  such  contract  shall  be 
equal  in  every  respect  to  the  approved  sample  in  the  office  of  the 
board.     Each  kind  of  brick  bid  upon  shall  be  a  separate  bid. 

Statement. -^EsLch  bidder  shall  also,  if  required,  furnish  a  state- 
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ment  showing  the  proportion  and  kinds  of  material  used  in  making 
the  brick  and  the  manner  of  making  and  burning  the  same. 

Inspection  of  Brick, — All  bricks  to  be  open  to  thorough  inspec- 
tion by  the  board  of  public  works  and  its  agents,  both  before  and 
after  laying,  and  all  rejected  material  shall  be  immediately  removed 
from  the  street  and  the  deficiency  made  good  by  the  contractor,  and 
he  shall  at  all  times  provide,  at  his  own  expense,  a  sufficient  num- 
ber of  men  to  assist  the  board  of  public  works  and  its  inspectors  in 
the  proper  inspection  and  culling  of  the  bricks. 

Manner  of  Laying, — Upon  the  cushion,  when  prepared  as  here- 
tofore specified,  the  paving  bricks  are  to  be  laid  in  the  following 
manner :  The  pavement  is  to  be  constructed  with  a  single  layer  of 
brick  laid  on  edge,  end  to  end,  in  right  angle  courses  across  the 
street,  as  the  board  of  public  works  shall  direct,  except  at  street  in- 
tersections, where  the  courses  are  to  be  placed  at  such  angles  as  the 
board  shall  designate.  The  bricks  are  to  be  set  in  straight  courses 
across  the  street,  with  the  body  of  the  bricks  close  together,  sides 
and  ends  touching,  and  breaking  joints  at  least  two  inches  with  the 
bricks  in  the  adjoining  courses ;  they  are  to  be  set  perpendicular 
with  the  grade  of  the  street  and  to  a  height  of  from  one-quarter  to 
three-quarters  of  one  inch,  or  to  such  other  height  as  the  board  of 
public  works  may  direct,  above  the  true  grade  and  crown  of  the 
street  when  finished,  to  provide  for  settlement  in  pounding  and 
rolling.  Nothing  but  whole  bricks  shall  be  used,  except  in  starting 
a  course  or  in  making  a  closure  at  curbs,  catch  ba'sins  and  street 
structures,  when  not  less  than  half  bricks  may  be  used  in  breaking 
joints,  which  shall  be  made  tight  and  close  at  ends.  Great  care 
shall  be  taken  in  breaking  and  trimming  the  bricks  for  this  purpose, 
so  as  not  to  check  or  fracture  the  part  to  be  used  ;  all  joints  to  be 
broken  or  cut  at  right  angles  to  top  and  sides  of  the  bricks.  The 
breaking  and  trimming  must  be  done  by  experienced  men  working 
with  proper  tools. 

Defective  Bricks, — All  soft,  cracked  or  defective  bricks  found  in 
the  pavement  any  time  before  its  final  acceptance  shall  be  removed 
by  the  contractor  and  the  place  made  good  at  his  expense. 

Rolling  and  Tamping, — The  paving,  when  laid  as  specified,  and 
either  before  or  after  the  filling  of  the  joints  and  top  dressing  is  put 
on,  as  the  board  of  public  works  may  direct,  shall  be  thoroughly 
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rolled  three  or  more  times  lengthwise  of  the  street  with  a  steam 
roller  weighing  not  less  than  seven  tons.  All  parts  of  the  pave- 
ment which  can  not,  in  the  opinion  of  the  board  of  public  works, 
be  properly  rolled  shall  be  thoroughly  rammed  not  less  than  three 
times,  in  such  a  manner  as  the  board  of  public  works  shall  direct. 

Cement  Filling. — The  joints  will,  as  far  as  possible,  be  com- 
pletely filled  to  the  bottom  with  a  cement  composition  of  not  less 
than  ten  per  cent,  of  refined  Trinidad  Asphalt,  mixed  with  coal  tar 
cement  distilled  at  a  temperature  of  not  less  than  600  degrees, 
Fah.,  and  the  whole  mixed  with  such  proportion  of  still-wax  as  not 
to  soften  or  become  brittle  under  heat  or  cold. 

Top  Dressing. — The  composition  shall  be  heated  and  used  at  a 
temperature  of  not  less  than  300  degrees,  Fah.,  to  be  determined 
by  a  proper  gauge  or  indicator  placed  upon  the  tank  used  in  the 
street ;  extra  material  and  care  shall  be  used  at  the  gutters  in  fill- 
ing all  joints  in  both  paving,  curbing  and  around  catch  basins  or 
other  receptacles,  to  effectually  prevent  the  leakage  of  water  into 
the  sub-roadway  ;  all  joints  to  be  completely  filled  to  the  top,  and 
refilled  such  number  of  times  thereafter  as  may  be  directed  before 
adding  top  dressing.  The  cement  not  to  be  used  until  the  brick 
are  completely  dry.  The  surface  of  the  paving,  when  completed 
as  above,  shall  be  covered  with  a  half-inch  top  dressing  of  clean, 
coarse  sand  or  gravel,  of  approved  quality,  which,  with  all  accu- 
mulations, shall  afterward  be  removed  from  the  pavement  hy^ 
or  at  the  expense  of  the  contractor,  at  such  time  as  the  board 
may  designate  before  the  final  acceptance  of  the  work  by  the  board 
of  public  works,  and  the  pavement  left  clean  for  inspection. 

The  price  bid  for  the  paving  to  include  all  labor  and  material, 
ballasting,  filling,  top  dressing  and  tamping  necessary  in  the  prepa- 
ration of  the  sub-grade,  and  in  the  treatment  of  the  paving  when 
laid,  including  the  composition  to  be  used  in  filling  the  spaces  be- 
tween the  blocks. 

Marginal  Finish. — ^There  shall  be  set  at  the  edge  of  the  brick 
pavement  where  it  crosses  any  intersecting  street  or  alley  a  line  of 
retaining  stone  of  the  same  quality  as  the  curbstone.  These  stones 
shall  be  four  inches  thick,  not  less  than  eighteen  inches  deep,  and 
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not  less  than  three  feet  long,  and  conform  to  the  surface  of  the 
pavement  with  their  exposed  edge. 

Orders  to  be  Obeyed. — Whenever  the  contractor  is  not  present  on 
the  work,  orders  will  be  given  to  the  superintendents  or  overseers 
who  may  have  immediate  charge  thereof,  and  shall  by  them  be  re- 
ceived and  strictly  obeyed.  And  if  any  person  employed  on  the 
work  shall  refuse  or  neglect  to  obey  the  directions  of  the  board  of 
public  works,  or  its  duly  authorized  agents,  in  anything  relating 
to  the  work,  or  shall  appear  to  the  said  board  to  be  incompetent, 
disorderly  or  unfaithful,  he  shall,  upon  the  order  of  the  board  of 
public  works,  be  at  once  discharged  and  not  again  employed  on 
any  part  of  the  work. 

Defects  Before  Acceptance, — All  settlement,  defects  or  damages 
in  any  portion  of  the  pavement,  by  public  travel,  rain,  snow,  ice, 
frost,  or  other  causes,  before  the  final  acceptance  of  the  work  by 
the  city,  shall  be  repaired  and  made  good  at  the  contractor's  ex- 
pense. All  rubbish  which  may  accumulate  during  and  by  reason 
of  the  work  herein  provided  for,  shall  be  removed  by  the  contractor 
as  fast  as  the  pavement  is  laid,  and  the  street  left  clean  and  in  good 
condition. 

Material  on  Street. — Material  delivered  on  the  street,  either  be- 
fore or  after  dressing,  to  be  neatly  and  compactly  corded  up  along 
the  sides  of  roadway,  in  such  manner  as  to  cause  the  least  incon- 
venience to  property  owners  and  to  the  general  public.  Private 
drives  and  street  crossings  to  be  kept  open.  Shade  trees,  sidewalks 
and  other  improvements  shall  be  protected  by  the  contractor  from 
all  danMkge  by  stone  or  otherwise. 

Obstructing  Travel. — ^Travel  upon  the  street,  or  upon  any  inter- 
secting street  or  alley,  shall  not  be  hindered  or  inconvenienced 
needlessly,  nor  shall  any  portion  of  the  roadway  or  street  be  opened 
up,  nor  shall  the  same  be  wholly  obstructed  without  the  direction  of 
the  board  of  public  works,  in  which  latter  case  the  contractor  shall 
cause  plain  and  properly  worded  signs,  **  Streets  Closed,''  announc- 
ing such  fact,  to  be  placed,  with  proper  barricades,  at  the  nearest 
cross  street,  upon  each  side  of  such  obstructed  portion,  and  upon 
intersecting  streets,  where  travel  can  pass  around  the  same  in  the 
shortest  and  easiest  way. 

Colored  Lights. — Colored  lights,  and,  if  required,  night  watchmen 
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are  to  be  maintained,  at  the  expense  of  the  contractor,  when  neces- 
sary, to  prevent  accident. 

City  Rights  Reserved. — ^The  city  reserves  the  right  to  lay  or  relay 
any  or  all  necessary  gas,  water  or  sewer  pipes  during  the  progress  of 
the  work,  or  to  build  or  rebuild  any  catch-basins,  sewers,  cisterns  or 
street  railroad  tracks. 

Guarantee. — ^The  contractor  will  furnish  a  iBve  year  guarantee  for 
his  work,  without  extra  charge.  The  guarantee  to  be  of  such  form 
and  nature  as  the  board  of  public  works  may  direct. 

If  at  any  time  during  the  continuance  of  said  guarantee  the 
pavement  should  be  opened  for  the  purpose  of  putting  in  the  street 
•  sewers,  gas  pipe  or  water  mains,  or  repairing  the  same,  or  for  any 
other  purpose,  the  contractor  shall  relay  said  pavement  at  a  cost  of 
ten  per  centum  above  the  original  price,  and  when  said  pavement  is 
relaid  and  restored,  said  guarantee  shall  extend  to  the  pavement  so 
relaid  and  restored  for  the  balance  of  the  time  for  which  said  guar- 
antee is  to  continue,  and  in  no  case  where  it  shall  become  neces- 
sary to  disturb  said  pavement  for  any  of  the  purposes  above  men- 
tioned shall  it  be  deemed  as  releasing  said  contractor  from  said 
guarantee. 

Inspection. — The  work  shall  at  all  times  be  subject  to  inspection 
by  the  city  as  the  work  progresses,  but  such  inspection  shall  not  re- 
lieve the  contractor  from  any  obligation  to  perform  said  work  strictly 
in  accordance  with  these  specifications,  and  work  not  so  constructed 
shall  be  removed  and  made  good  by  the  contractor,  whenever  so 
ordered,  without  reference  to  any  previous  oversight  in  inspection. 

Assignment  of  Contract. — ^The  first  party  shall  not  assign  or 
transfer  this  contract  or  sublet  any  of  the  work  embraced  in  it, 
without  the  consent  in  writing  of  the  board  of  public  works  being 
first  obtained. 

Work  and  Forfeits. — The  work  embraced  in  this  contract  shall  be 
begun  within  one  week  after  written  notice  so  to  do  shall  have  been 
given  to  the  contractor  by  the  board  of  public  works,  and  carried  on 
regularly  and  interruptedly  thereafter  (unless  the  said  board  shall 
otherwise,  in  writing,  specially  direct)  with  such  a  force  as  to  in- 
sure its  full  completion  within thereafter  ;  the  time  of 

beginning,  rate  of  progress  and  time  of  completion  being  essential 
conditions  of   this  contract.      And  if  the  contractor  shall  fail  to 
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complete  the  work  by  the  time  above  specified,  the  sum  of  twenty- 
five  dollars  per  day  for  each  and  every  day  thereafter,  until  such 
completion,  shall  be  paid  to  the  city  of  Detroit  through  the  board 
of  public  works  before  acceptance  of  the  work. 

Protection  for  Labor  and  Material  Supplied. — ^The  contractor,  for 
himself  or  for  any  sub-contractor  under  him,  shall  well  and  truly 
pay,  as  the  same  may  become  due  and  payable,  all  indebtedness 
which  may  become  due  to  any  person,  firm  or  corporation  on  ac- 
count of  any  labor  or  material  furnished  in  connection  with  the 
contract  of  which  these  specifications  form  a  part ;  and  in  case  of 
his  failure  so  to  do,  and  on  written  notice  of  any  unpaid  claim  for 
labor  or  material  as  above  being  filed  with  the  board  of  public 
works,  a  sum  of  money  sufficient  to  cover  such  claim  or  claims 
shall  be  retained  from  any  moneys  due  or  to  become  due  said  con- 
tractor on  his  contract,  and  if  such  claim  or  claims  be  fully  sub- 
stantiated to  the  satisfaction  of  the  board  of  public  works,  said 
board  shall  pay  such  claim  or  claims  from  the  moneys  so  retained, 
any  residue  to  be  paid  such  contractor  on  the  completion  of  the 
work. 

Proposals. — ^The  city  reserves  the  right  to  accept  or  reject  any  or 
all  proposals  made  under  these  specifications  at  any  time  within 
thirty  days  after  the  same  are  received. 


PLANTING  TREES  IN  THE  STREETS. 

The  question  of  trees  in  the  streets  is,  or  at  least  ought  to  be, 
of  interest  to  every  town-dweller,  for  it  is  only  in  trees  and  grass 
plats  and  occasional  climbing  vines  that  he  is  able  to  get  a  glimpse 
of  the  country,  which  seems  to  many  to  be  man's  natural  birth- 
right. It  is  a  good  sign  that  there  is  a  growing  taste  for  the  culti- 
vation of  the  beautiful  Japanese  ivy,  which  will  grow  so  luxuri- 
antly on  the  front  of  a  brick  or  brownstone  house,  and  requires  the 
smallest  possible  amount  of  attention.  Give  it  a  rooting  place  in 
good,  rich  soil,  and  nature  does  the  rest.  In  two  years  or  less  your 
house  will  be  half  covered  with  the  rapidly  growing  climber,  and 
in  a  little  longer  time  it  will  be  completely  embowered  in  it.     The 
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cost  is  only  a  trifle,  and  this  ivy,  or  ampelopsis,  is  absolutely  free 
from  objectionable  features. 

In  the  scanty  soil  which  trees  are  likely  to  get  in  paved  streets, 
they  necessarily  have  a  hard  time.  Nevertheless  with  a  little  care 
they  may  be  made  to  thrive  and  do  well.     Lowell  has  said : 

Who  does  his  duty  is  a  question 

Too  complex  to  be  solved. 
But  be,  I  venture  the  suggestion, 

Does  part  of  his  that  plants  a  tree. 

How  many  city  dwellers  have  performed  this  part  of  their  duty? 
Not  so  many  as  the  lover  of  trees  would  be  glad  to  see  do  it. 

On  the  general  subject  of  street  tree-planting,  Colonel  John  Y. 
Culyer,  the  well  known  landscape  architect  of  Brooklyn,  talked  in 
an  interesting  way  the  other  day.  *'  I  notice,  *'  said  he,  to  a  New 
York  Tribune  reporter,  '*  a  spasmodic  revival  of  interest  in  street 
trees  during  the  lax  summer  season,  if  indications  in  the  papers 
are  correct.  I  have  on  several  occasions  called  attention  to  the 
matter.  In  my  opinion  the  failure  of  large  numbers  of  street  trees 
to  thrive  is  to  be  attributed  primarily  to  lack  of  intelligent  interest 
in  street  tree-planting,  and,  in  the  second  place,  to  general  neglect. 
Trees  planted  in  our  city  streets  even  under  the  most  favorable  con- 
ditions must  of  necessity  be  compelled  to  grow  amid  many  disad- 
vantages. The  principal  causes  of  failure,  so  far  as  they  may  be 
understood  by  non-professionals,  may  be  briefly  enumerated  as  fol- 
lows :  First,  the  selection  of  the  tree ;  second,  planting,  and 
third,  maintenance. 

''  For  street  planting  only  a  few  varieties  of  trees  are  at  all 
available.  Of  these  the  family  of  maples  supplies  the  best  re- 
source, since  maples  will  grow  under  discouraging  circumstances 
and  are  especially  suitable  for  our  purpose,  being  clean,  long-lived, 
and  tractable ;  moreover,  they  will  respond  to  the  smallest  help, 
being,  as  it  were,  solicitous  to  please  and  to  show  an  appreciation  of 
human  attention.  No  one  who  understands  trees  will  be  surprised 
that  I  speak  in  this  way  about  the  maple.  Of  the  various  kinds, 
the  silver  or  white-leaved  maple  grows  the  most  rapidly,  and  is 
perhaps  the  least  desirable ;  but  nevertheless  it  is  far  superior  to 
some  kinds  of  trees  used  for  street  planting.  The  sugar  maple,  the 
Norway  maple,  the  sycamore  maple,  the  scarlet  maple,  and  even 
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the  finer  varieties,  such  as  the  cut  leaf,  etc.,  will  all  do  well, 
and  if  nourished  and  properly  cared  for  are  less  likely  to  be  in- 
fested by  insects  than  almost  any  other  kind  of  a  tree.  The  aim- 
able  elm  needs  moisture,  but  will  flourish  in  clay,  or  in  a  rich, 
loose  soil.  Then  there  are  the  English  and  American  lindens, 
which  require  a  certain  pruning  in  growth  to  adapt  them  to  street 
purposes ;  the  Carolina  poplar  and  the  ailantus,  the  latter  of 
which  grows  rapidly,  but  is  not  specially  desirable. 

**  There  is  a  craze  for  planting  large  trees — say  from  four  to  six 
inches  in  diameter — both  in  streets  and  upon  lawns.  In  eight  cases 
out  of  ten,  to  be  conservative,  under  the  ordinary  conditions  of  re- 
moval, they  fail.  The  safe  rule  is  to  go  to  a  reputable  nurseryman, 
select  under  his  guidance  a  well-formed,  perfect  tree  two  or  three 
inches  in  diameter,  with  a  full  natural  head  and  fibrous  roots,  pay 
him  his  price  for  it,  and  then  plant  it  properly.  The  chances  are 
that  in  these  circumstances  success  will  follow.  It  is  a  crime  to  cut 
off  the  top  or  natural  head  or  leaders  of  a  young  tree,  since  its 
chances  of  attaining  perfection  and  permanency  are  thereby  im- 
paired, if  not  destroyed.  After  selecting  a  tree  such  as  I  have  de- 
scribed, dig  a  pit  at  least  four  feet  square  and  as  many  feet  deep, 
fill  it  with  good  loam  or  soil,  plant  the  tree  in  this,  placing  it  as  to 
depth  just  to  the  point  where  the  trunk  leaves  the  main  roots.  This 
is  the  natural  and  proper  depth.  Spread  the  roots  out  lightly  and 
evenly,  fill  in  the  soil  carefully,  and  finally  cover  the  whole  com- 
pactly ;  and  behold,  the  tree  is  planted. 

''Next  as  to  maintenance.  In  the  first  place,  leave  a  space 
at  least  equal  to  three  feet  in  diameter  uncovered  by  flagging  and 
open  to  the  sunlight,  the  winds  and  the  rains.  Apply  each  season, 
in  the  fall  and  spring,  a  little  surface  stimulation,  such  as  would  be 
afforded  by  well-rotted  manure  or  some  artificial  fertilizer.  In  the 
spring  pick  up  the  soil  loosely  around  the  tree  and  mound  it  up 
lightly,  so  that  too  much  moisture  shall  not  penetrate  to  the  roots. 
Be  sure  to  protect  the  bark  from  injury  ;  and  I  am  tempted  to  ad- 
vise the  tree-owner  to  shoot  any  horse  that  nibbles  the  tree,  or  to 
use  drastic  measures  in  dealing  with  its  owner.  Keep  up  this 
course  of  treatment,  and  the  chances  are  that  the  response  of  Na- 
ture will  be  entirely  satisfactory.     What  is  worth  doing  at  all  is 
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worth  doing  well,  and  the  rule  is  particularly  applicable  to  the  sub- 
ject in  hand. 

''Now,  what  is  the  matter  with  many  of  our  older  trees?  Well, 
the  general  answer  may  be  given  in  one  word — neglect.  They  are 
being  supported  on  poor-house  fare.  They  have  outgrown  their 
supply  of  nourishment  and  likewise  their  environment;  they  are 
craving  food.  In  short,  they  are  starving.  Take  up  the  flagstones 
that  confine  and  coflSn  them;  dig  up  the  earth  around  them;  fer- 
tilize them,  and  many  of  them  may  yet  be  restored  and  enjoy  a  vig- 
orous life.  Others,  too  long  neglected,  will  gradually  die.  Many 
trees  also  want  prudent  pruning,  thinning  out  of  dead  and  surplus 
wood.  For  my  part  I  would  be  glad  to  give  advice  gratis  in  order 
to  save  a  good  street  tree.  New  streets  in  our  cities  ought  to  be 
planted  properly  in  the  beginning,  and  thus  in  time  they  will  be- 
come pleasantly  shaded  thoroughfares.'' 


UNDERGROUND  WIRING  FOR  ELECTRIC  RAILWAYS. 

In  a  discussion  on  underground  wiring  for  electric  railways,  at 
the  Cleveland  meeting  of  the  American  Street  Railway  Association, 
Mr.  Pearson,  of  Boston,  said,  that  while  the  ordinary  method  of 
returning  the  current  through  the  rails  and  supplementary  wire 
would  be  suflBcient  in  small  towns  or  where  there  are  few  cars  run- 
ning, on  large  roads  where  the  traflSc  is  heavy,  more  return  grounds 
than  have  been  used  heretofore  will  have  to  be  installed.  It  was 
found  in  Boston  that  from  a  lack  of  return  feeders  there  was  a  great 
deal  of  electrolytic  action  on  the  supplementary  wires,  and  as  a  rem- 
edy a  large  amount  of  overhead  copper  is  being  put  up  for  returns. 
It  was  not  thought  advisable  to  put  it  underground  on  account  of  the 
rapid  corrosion,  and  there  is  no  advantage  in  using  iron  on  account 
of  the  low  conductivity.  In  regard  to  using  the  trolley  wire  as  a 
positive  or  a  negative,  he  originally  ran  the  positive  current  through 
the  trolley  wire,  but  found  that  the  action  on  the  supplementary 
wire  was  too  great,  and  changed  it  and  put  the  negative  to  the  trol- 
ley wire.     This  merely  transferred  the  action  to  another  point. 

In  answer  to  a  question  regarding  trouble  with  water  pipes,  Mr. 
Pearson  said  that  he  did  not  remember  any  particular  trouble  with 
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water  pipes,  but  if  there  is  a  large  current  passing  through  the  earth 
it  will  take  hold  of  any  convenient  pipe,  and  there  will  be  electro- 
lytic action.  In  any  large  railroad  system,  if  the  attempt  is  made 
to  use  the  earth  for  return  ground  by  putting  in  ground  plates  in 
driven  wells,  or  elsewhere,  and  a  good  metallic  circuit  is  not  pro- 
vided for  the  return  current,  the  current  must  inevitably  injure  the 
water  pipes  and  all  other  pipes.  The  current  when  it  leaves  the 
cars  goes  into  the  ground,  and  taking  a  water  pipe  may  go  a  mile 
on  that  pipe  and  then  leave  it  for  a  better  conductor ;  the  result  be- 
ing that  the  pipe  will  be  corroded  at  this  latter  point. 

Mr.  Richardson,  of  Brooklyn,  asked  in  regard  to  using  old  rails 
as  returns  by  putting  them  in  the  ground,  using  five  or  six  or  more, 
side  by  side  and  so  making  a  continuous  path  for  the  return  circuit, 
proper  fastenings  being  provided. 

Mr.  Pearson  thought  it  would  be  difficult  to  make  a  good  joint, 
and  that  without  it  there  would  be  heating  and  corrosion,  and  that 
a  copper  joint  would  not  do  as  there  would  be  electrolytic  action 
under  any  circumstances.  It  was  attempted  in  the  early  days  of 
electric  railroads  to  use  the  rail  for  the  return  conductor  without 
putting  in  supplementary  wires,  and  found  almost  impossible  to 
maintain  a  joint  of  any  sort.  When  a  large  current  is  passed 
through  a  joint  oxidation  takes  place,  and  the  joint  soon  becomes 
worthless.  This  condition  will  exist  no  matter  how  large  the  joint 
is  made,  and  if  dissimilar  metals  are  used  a  local  electrolytic  action 
will  also  take  place. 

In  answer  to  another  question  Mr.  Pearson  said  that  they  had 
used  a  considerable  quantity  of  old  steel  and  iron  cable,  in  getting 
across  rivers  and  connecting  supplementary  wires,  but  that  it  cut 
away  very  rapidly.  For  instance,  in  one  place  seven  cables  were 
put  in  with  thoroughly  soldered  joints,  and  in  less  than  four  months 
they  were  entirely  gone. 

Mr.  F.  S.  Holmes  said  that  he  had  the  opinion  of  an  engineer 
experienced  in  street  railroad  work,  to  the  effect  that  when  there 
was  a  sufficient  number  of  ground  plates  along  the  line  the  current 
was  about  equally  divided  between  the  rail  return  and  the  ground 
wire.  The  construction  we  have  to-day,  where  ground  plates  are 
used  for  return  currents,  makes  the  trolley  wire  and  the  various 
plates  and  supplementary  wire  along  the  line  of  the  road  positive 
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and  the  large  ground  plate  at  the  station  negative.  This  is  wrong, 
because  the  supplementary  wire  and  ground  plates  along  the  line 
are  rapidly  corroded,  while  the  negative  plate  at  the  station  is  unin- 
jured. The  conditions  should  be  reversed,  the  station  plate  being 
made  positive  and  the  line  plates  and  supplementary  wire  and  trol- 
ley negative  to  it.  Corrosion  will  then  be  largely  confined  to  the 
station  plate,  which  can  be  easily  replaced.  To  accomplish  this  the 
current  must,  of  course,  flow  out  by  the  ground,  which  will  be  pos- 
itive,  and  back  by  the  trolley  wire,  which  will  be  negative. 


THE  NEW  JERSEY  ROAD  LAW. 

The  laws  of  New  Jersey  are  now  well  calculated  to  encourage  the 
building  of  good  roads  in  that  state.  The  policy  as  embodied  in  re- 
cent enactments  on  this  subject  is  the  most  liberal  and  progressive 
in  the  Union.  The  law  passed  by  the  last  legislature  perfected  and 
enlarged  the  systems  attempted  to  be  carried  out  in  the  act  of  1891, 
but  which  became  inoperative  by  reason  of  the  failure  of  the  legis- 
lature to  provide  for  the  appointment  of  a  state  commissioner  of 
agriculture.  By  the  act  of  last  winter  the  duties  devolved  upon  the 
latter  named  official  are  placed  upon  the  president  of  the  state  board 
of  agriculture. 

The  law  as  it  now  stands  provides  that  whenever  a  petition 
signed  by  the  owners  of  two-thirds  of  the  lands  bordering  on  any 
public  road  or  section  thereof,  not  less  than  one  mile  in  length,  shall 
be  presented,  praying  the  board  to  cause  such  road  to  be  improved 
under  the  provisions  of  the  act,  it  shall  be  the  duty  of  the  board  to 
cause  such  improvements  to  be  made. 

The  estimated  cost,  however,  of  all  improvements  made  in  any 
county  in  any  one  year  shall  not  exceed  one-half  of  one  per  cent,  of 
the  ratables  of  the  county  for  the  preceding  year. 

One-third  of  the  cost  of  all  roads  constructed  under  this  act  shall 
be  paid  for  out  of  the  state  treasury,  providing  that  the  amount  so 
paid  will  not  exceed  $75,000  in  any  one  year.  The  $75,000  set  apart 
for  this  purpose  shall  be  apportioned  by  the  governor  and  the  presi- 
dent of  the  state  board  of  agriculture  among  the  counties  of  the  state 
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applying  therefor,  in  fair  pro  rata  proportion  to  the  cost  of  the  roads 
constructed  in  each. 

Two-thirds  of  the  cost  of  the  roads  thus  constructed  is  to  be  borne 
by  the  county,  and  the  county  board  of  assessors  are  required  to  in- 
clude the  sum  in  the  county  taxes  assessed  for  such  year,  and  the 
same  shall  be  assessed,  collected  and  paid  over  to  the  county  in  the 
same  manner  and  within  the  same  time  that  other  county  taxes  are 
paid. 

The  adjoining  property  owners  may  be  assessed  for  benefits  to 
an  amount  not  exceeding  ten  per  cent,  of  the  entire  cost  of  the  im- 
provement. 

Any  road  thus  constructed  shall  forever  be  a  county  road,  and 
the  duty  of  keeping  it  in  repair  shall  forever  devolve  upon  the  county. 

The  provisions  of  the  New  Jersey  laws,  it  will  thus  be  seen, 
place  the  main  burden  of  constructing  the  improved  road  upon  the 
state  and  the  county,  relieving  the  adjoining  property  owners  of  all 
but  the  possible  assessments  of  only  ten  per  cent,  of  the  entire  cost. 

Movements  are  in  progress  in  different  parts  of  the  state  to  fulfill 
the  conditions  upon  which  the  state  appropriation  of  $75,000  may 
be  secured. 
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COST  OF  WATER-WORKS  IN   SMALL 
CITIES. 

Many  water-works  plants  are  being  es- 
tablished in  cities  of  from  5,000  to  10,000 
population,  and  there  is  a  general  demand 
for  information  as  to  the  probable  cost  of 
snch  plants.  The  best  information  on  the 
subject  can  be  gathered  from  the  following 
statistics : 

Alliance,  Ohio,  population,  6,130;  private 
company ;  source,  Mahoming  river ;  pump- 
ing capacity,  3,000,000  gallons ;  mains,  six 
miles;  cost,  $145,000 ;  hydrant  rental,  |60. 

Ashtabula,  0.,  population  10,000;  pri- 
vate company;  source,  wells  near  Lake 
Erie,  two  miles  distant;  pumping  ca- 
pacity, 3,000,000  gallons ;  mains,  14  miles ; 
cost,  $320,000;  hydrant  rental,  $45. 

Bellefontaine,  0.,  population,  5,000 ;  mu- 
nicipal source,  flowing  wells;  pumping 
capacity,  1,500,000  gallons;  cost  $100,000, 
6  per  cent. ;  total  annual  revenue,  $2,000, 
making  an  annual  loss  or  cost  for  hy- 
drants, $5,800,  allowing  $1,800  for  operating 
expenses. 

Bucyrus,  0.,  population  7,000,  private 
company:  pump  capacity,  2,000,000  gal- 
lons ;  mains,  12  miles,  wooden  pipes ;  cost, 
$108,000;  hydrant  rentals,  $55.71  for  first 
70,  $40  for  each  additional. 

Crestline,  0.,  population,  3,000;  munic- 
ipal, source,  springs,  gravity ;  mains,  nine 
miles;  cost,  $100,000 ;  annual  net  revenue, 
$1,200. 

Defiance,  O.,  population,  $8,500 ;  private 
company;  source,  Maumee  river;  mains, 
13  miles;  cost,  $175,000;  hydrant  rental, 
$40. 

Delaware,  0.,  population,  9,000 ;  private 
company ;  source,  wells  and  springs ;  main, 
18  miles;  cost,  $200,000;  hydrant  rental 
(206  hydrants),  $38. 

East  Liverpool,  0.,  population,  7,500; 
municipal,  source,  Ohio  river;  pump  ca- 
pacity, 1,500,000  gallons;  mains,  16  miles; 
cost,  $151,000;  operating  expenses,  $5,000. 


Sault  St.  Marie,  Mich.,  municipal,  popu- 
lation, 8,500;  source,  river;  pump  ca- 
pacity, 1,500,000;  mains,  six  miles,  small 
pipe ;  cost,  $50,000,  6  per  cent. ;  operating 
expenses,  $4,500;  interest,  $3,000;  total, 
$7,500;  receipts,  $2,500.  The  city  pays 
itself,  therefore,  for  hydrant  rental  $5,000 
annually  for  50  hydrants  without  making 
any  provisions  for  a  sinking  fund. 

West  Bay  City,  population,  10,000 ;  mu- 
nicipal sources,  river;  pump  capacity, 
3,000,000;  main,  13  miles;  wooden  pipe; 
cost,  $75,000;  revenue  from  consumers, 
$2,500;  annual  operating  expenses,  $6,000. 
Its  111  hydrants  therefore  cost  the  city 
$8,000  annually,  or  nearly  twice  as  much  as 
the  water  supply  company  propose  to 
charge  for  the  same  number  of  hydrants 
and  better  pressure. 

Ypsilanti,  population,  7,000;  municipal 
sources,  wells  in  drift  gravel ;  pump  capac- 
ity, $2,000,000;  mains,  17  miles;  mostly 
small ;  cost,  $140,000. 

Monroe,  Mich.,  population,  6,500 ;  private 
company;  source.  Lake  Erie,  mile  and  a 
half;  pump  capacity,  3,000,000;  mains  15 
miles ;  cost,  $150,000 ;  hydrant  rental,  $46.90. 

Warsaw,  Ind.,  population,  4,000;  private 
company;  source,  lake;  pump  capacity, 
2,000,000  gallons;  mains,  five  and  a  half 
miles ;  cost,  $95,000 ;  hydrant  rental,  $50. 

Wabash,  Ind.,  population,  9,000,  private 
company;  pump  capacity,  2,000,000  gal- 
lons; mains,  12  miles;  cost,  $175,000;  hy- 
drant rental,  $45. 

Valparaiso,  Ind.,  population,  6,500;  pri- 
vate company;  pump  capacity,  1,500,000; 
mains,  12>^  miles;  wooden  pipe;  cost, 
$100,000;  hydrant  rental,  $80  and  $50. 

Mt.  Vernon,  Ind.,  population,  5,000;  pri- 
vate company;  source,  Ohio  river;  pump 
capacity,  2,000,000  gallons;  mains,  nine 
miles ;  cost,  $100,000 ;  hydrant  rental,  $46.66. 

The  logical  deduction  from  the  foregoing 
is  that  water-works  systems  generally  cost 
in  cities  of  from  5,000  to  10,000  inhabitants 
more  rather  than  less  than  $100,000,  even 
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where  the  source  of  supply  is  close  to  or 
within  the  city ;  also  that  tax-payers  gener- 
ally have  to  pay  as  much  for  fire  protection 
in  interest  and  operating  expenses  ahove 
revenue  as  they  would  have  to  pay  a  pri- 
vate company  for  the  same  service  in  the 
shape  of  hydrant  rental.  In  the  cases 
cited  the  municipal  water-works  have  no 
private  companies  to  compete  with  them. 


POLLUTION    OF    STREAMS    BY 
SEWAGE. 

A  remonstrance  having  been  filed  by  a 
number  of  citizens  of  Indianapolis  against 
the  emptying  of  sewage  into  Fall  creek,  a 
stream  passing  through  a  part  of  the 
city,  though  the  public  water  supply  is  not 
taken  from  it,  the  question  as  to  pollution  of 
the  water  was  submitted  by  City  Civil  En- 
gineer Mansfield  to  Prof.  C.  T.  Chandler, 
professor  of  chemistry  of  Columbia  col- 
lege, one  of  the  best  and  most  eminent  au- 
thorities on  water  analysis  in  the  United 
States,  who  made  the  following  reply : 

"  In  reply  to  your  favor  I  would  say  that 
I  should  not  hesitate  for  a  moment  to  allow 
these  160  houses  to  be  connected  with  the 
drain  which  has  to  discharge  into  the 
stream  that  runs  through  the  city.  I  do 
not  think  the  amount  of  sewage  which 
they  would  deliver  would  have  any  appre- 
ciable effect  on  the  character  of  the  water 
in  that  stream,  considering  the  fact  that 
the  water  is  not  to  be  used  for  drinking 
purposes. 

"  I  will  inform  you  further,  that  the  city 
of  Albany  has  now  been  drinking  the  water 
of  the  Hudson  river  for  twenty  years  with- 
out filtration,  and  that  it  is  one  of  the 
healthiest  cities  in  the  United  States  and 
has  been  so  during  this  entire  period  of 
twenty  years,  notwithstanding  the  fact  that 
the  city  of  Troy,  eight  miles  above,  drains 
into  the  river,  with  a  population  of  about 
60,000,  and  that  several  other  towns  drain 
into  the  river  above  Albany." 

To  what  extent  a  stream  may  receive 
sewage  without  becoming  a  nuisance, 
though  unfit  as  a  source  of  water  supply, 
may  be  seen  by  the  following : 

"In  pollution  of  water  of  the  Blackstone 
river,  in  Massachusetts,  which  receives  the 
sewage  of  Worcester  (report  of  Massachu- 
setts board  of  health),  the  following  esti- 


mates of  the  sewage  entering  the  stream 

are  given: 

Sewage  of  Worcester  (mini- 
mum amount) 2,000,000  gal. 

Sewage  of  mill  operators 36,000  gal. 

Fluid  refuse  of  mills  (esti- 
mated)  2,500,000  gal. 

Total .4,636,000  gal. 

"The  dry  weather  flow  of  Blackstone,  in- 
cluding sewage,  is  taken  at  6,961,000  cubic 
feet  per  day.  In  this  case  we  have  6,366,- 
092  of  unpolluted  water,  mixed  with  606,- 
608  cubic  feet  of  badly  polluted  water,  or 
10  per  cent,  of  the  water  in  the  stream  is 
sewage.  This  stream,  in  1876,  was  not  con- 
sidered a  nuisance." 

Comparing  this  percentage  with  that 
which  would  be  found  in  Fall  creek  after 
170  houses  connect  with  it,  i.  e.,  one  part 
in  18,000,  or  .006  of  1  per  cent.,  we  see  how 
little  efifect  the  small  amount  of  water 
would  have  on  the  stream. 

"  Sewage  diluted  with  twenty  times  its 
volume  of  water  and  running  a  distance  of 
ten  to  twelve  miles,  will  be  destroyed." 
Other  authorities  state  that  it  will  be  de- 
stroyed in  three  miles. 


RAPID  TRANSIT  IN  NEW  YORK. 

The  result  of  two  years'  research  and 
deliberation  on  the  part  of  the  New  York 
Rapid  Transit  Railroad  Commission  has 
been  given  to  the  public  in  a  report,  advo- 
cating an  underground  railroad  traversing 
New  York  in  the  lines  of  greatest  travel, 
with  ramifications  and  side  tracks  to  less 
traveled  portions  of  the  metropolis.  The 
plans  call  for  a  four-track  electric  railway, 
with  a  total  length  of  fifteen  miles,  the 
main  line  of  which  is  to  run  from  the  Bat- 
tery through  Broadway  and  the  Boulevard 
to  Fort  George,  and  thence  northward  to 
Yonkers.  The  road  will  be  44  feet  wide 
and  1\}^4  feet  high.  Both  local  passenger 
and  express  trains  will  be  run  on  sched- 
uled time  at  a  5-cent  passenger  rate.  There 
are  contemplated  35  stations  for  passen- 
gers, and  10  express  depots.  There  will 
be  two  loops,  one  from  Broadway  at 
Bowling  Green  to  South  Ferry,  and  back 
through  Whitehall  street  to  Broadway,  and 
the  other  from  Broadway  around  City 
Hall  Park  to  the  bridge  entrance.  The 
underground  portion  extends  only  to 
Forty-third  street.  From  thence  viaducts. 
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half-sunk  tunnels  and  bridges  will  be  used. 
All  the  stations  below  Manhattan  street 
will  be  underground. 

The  specifications  state  that  the  load  to 
be  supported  by  the  underground  con- 
struction shall  be  estimated  as  1st,  weight 
of  soil  and  pavement,  2d,  weight  of  pipes 
and  other  structures  beneath  the  pave- 
ment, 3d,  weight  of  roof,  4th,  live  load  on 
the  street,  total  to  be  assumed  at  not  less 
than  1,500  pounds  per  square  foot  of  sur- 
face. 

Electricity  must  be  used,  and  the  motors 
shail  be  sufficiently  powerful  to  readily 
start  a  train  of  eight  cars  weighing,  loaded, 
not  less  than  30,000  pounds  on  a  gradient 
of  l^  feet  in  100  feet  of  distance.  The 
motors  must  maintain  a  speed  of  not  less 
than  40  miles  an  hour.  Should  each  car 
carry  its  own  motor  the  above  require- 
ments must  be  in  proportion.  The  rails 
are  to  be  75  pounds  to  the  yard,  and  block 
signals  are  to  be  used. 

The  franchise  is  to  run  999  years,  and 
the  company  must  have  a  capital  stock  of 
$50,000,000  in  $500,000  shares.  The  com- 
pany must  protect  the  city  in  $2,000,000 
bonds,  finish  the  road,  pay  10  per  cent,  of 
the  receipts,  and  pay  out  anywhere  from 
$75,000,000  to  $100,000,000  for  the  road. 

The  commissioners  who  have  completed 
this  task  are:  President,  William  Stein- 
way;  vice-president,  J.  H.  Starin;  J.  H. 
Inman,  Samuel  Spencer,  and  secretary  E. 
L.  Bushe.  The  engineers  most  prominent 
are  John  Bogart  and  William  Barclay 
Parsons. 


ANNUAL  MEETING  OF  BRICK  MAN- 
UFACTURERS. 

Indications  are  in  every  way  favorable 
for  a  successful  meeting  of  the  brick  man- 
ufacturers at  Louisville,  beginning  Tues- 
day, January  24.  The  Louisville  brick- 
makers  have  made  very  complete  arrange- 
ments for  the  entertainment  of  the  visit- 
ing members  of  the  national  association, 
including  probably  a  banquet,  a  drive 
around  the  city  and  a  trip  to  the  Mam- 
moth Cave  or  the  vitrified-brick  plant  at 
Cloverport,  Ky.  Committees  were  ap- 
pointed as  follows:  Arrangements— A.  L. 
McDonald,  Phil  Donahue  and  F.  E.  Hebden, 
of  New  Albany.  Finance— F.  W.  Manly, 
Harry  Demusnil  and  Albert  T.  Bemis. 


Among  the  papers  to  be  presented  to 
the  Association  during  its  sessions  are  the 
following : 

"  Burned  Clay,"  L.  J.  Howard,  St.  Louis, 
Mo. ;  "  The  Professional  Brickmaker,"  Jos. 
Fairhall,  Grape  Creek,  111. ;  "  The  Mistakes 
of  Brick  makers,"  general  discussion,  led 
by  a  member  of  the  Western  Pennsylva- 
nia Brick  Exchange,  Pittsburgh,  Pa.; 
"Association  Among  Brickmakers,"  Alex- 
ander Prussing,  Chicago ;  *'  Manufacture  of 
Brick  from  Shale  by  the  Dry  Press  Pro- 
cess," by  J.  R.  Figh,  Dallas,  Texas ;  "  The 
Evolution  of  the  Brick  Machine,"  Cyrus 
Chambers,  Philadelphia ;  "  Old  Fogy  Brick- 
making,"  E.  O.  Glidden,  Boston;  "How 
Best  to  Dry  Brick,"  general  discussion, 
led  by  D.  G.  Rhoads,  Omaha ;  "  Enamel- 
ing Brick,"  Isaac  Hardy,  Aberdare,  Eng. ; 
"Paving  Brick— Their  Manufacture  and 
Use,"  W.  S.  Williams,  Canton,  Ohio; 
"Burned  Clay  as  a  Roofing  Material," 
John  R.  Elder,  Indianapolis ;  "  Front  Brick 
— ^Their  Relation  to  Architectural  Design," 
James  Taylor,  New  York,  N.  Y.;  "The 
Fuel  Question,"  general  discussion ;  "  Vit- 
rif action  of  Clays,"  A.  L.  McDonald,  Louis- 
ville. 


METHOD  OF  MAKING  HARD  BRICK. 

In  the  western  parts  of  Mongolia  there 
are  such  rapid  alterations  of  temperature 
that  ordinary  bricks  and  even  the  usual 
building  stones  disintegrate  very  rapidly. 
The  inhabitants  of  that  country  have  a 
process  for  making  extremely  hard  bricks, 
sonorous,  and  having  the  appearance  of 
trachyte.  The  article  by  Mr.  E.  Blanc  in 
Dingier^ s  Polytechnisches  Journal  describing 
the  process  does  not  inform  us  as  to  the 
exact  constitution  of  the  clay.  The  brick 
kiln  is  in  the  shape  of  a  vertical  cylinder, 
surmounted  by  a  dome.  There  is  a  rather 
wide  hole  in  the  top  of  the  dome,  and  dur- 
ing the  first  part  of  the  process  the  hole  is 
left  open.  Three  draught  chimneys  built 
inside  the  furnace  open  outwards  at  the 
height  of  the  dome  and  are  kept  closed 
with  clay  at  the  beginning  of  the  opera- 
tion. The  kiln  is  heated  for  three  days 
during  the  first  part  of  the  process,  and 
then  the  hole  at  the  center  of  the  dome  is 
gradually  reduced  in  size  by  means  of 
blocks  of  moistened  clay.  The  flame  is  al- 
lowed to  die  down  and  the  small  hole  re- 
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maining  is  covered  with  wet  felt.  The  felt 
is  covered  with  sand,  which  is  continually 
kept  moist.  The  three  lateral  chimneys 
are  then  opened  and  the  fire  lighted  again. 
The  draught  is  thus  reversed  and  the 
second  stage  of  the  process  thus  com- 
menced lasts  for  four  days.  During  this 
time  the  water  from  the  felt  is  heated  and 
fills  the  kiln  with  an  atmosphere  of  super- 
heated steam.  At  the  beginning  of  the 
second  part  of  the  process  the  bricks  hive 
light  red  color  and  this  changes  to  uniform 
dark  gray.  At  the  end  of  four  days  the 
bricks  are  completed. 

WOOL   USED  FOR  A  BRIDGE  FOUN- 
DATION. 

When  the  National  pike  bridge,  west  of 
Richmond,  Ind.,  was  in  process  of  con- 
struction, the  workmen  at  the  west  side  of 
Whitewater  river  dug  down  to  find  a  solid 
foundation.  They  struck  a  great  and 
seemingly  bottomless  bed  of  quicksand. 
Vainly  they  labored  to  find  a  safe  resting 
place  for  the  foundation.  Finally  the  civil 
engineer  and  the  contractor  struck  on  a 
novel  expedient  to  overcome  the  difficulty. 
They  sent  men  all  through  the  country  to 
buy  wool.  They  purchased  nearly  all  of 
that  commodity  in  adjacent  counties, 
and  the  primitive  woolen  millb  were 
compelled  to  pay  high  prices  in  order  to 
procure  anything  to  work  on.  This  wool, 
unwashed,  burrs  and  all,  was  delivered 
on  wagons  of  all  sorts.  It  came  piled 
high,  on  beds  constructed  for  the  pur- 
pose, and  all  was  tumbled  into  the  hole 
intended  for  the  foundation.  As  pressure 
was  applied  it  sank  some  distance  into  the 
sand,  but  finally  it  would  sink  no  further. 
At  last,  on  this  woolly  foundation,  the 
rocks  were  laid,  and  to-day  the  western 
abutment  of  the  old  national  bridge  rests 
on  a  bed  of  compressed  wool. 

INDIANA   ENGINEERING   SOCIETY'S 
ANNUAL  MEETING. 

The  thirteenth  annual  meeting  of  the 
Indiana  Engineering  Society  will  be  held 
in  South  Bend,  January  24-26.  Mr.  Everett 
B.  Vawter,  of  Lafayette,  the  correspond- 
ing secretary,  in  a  letter  to  Paving  and 
Municipal  Enqinbbring,  says  that  the 
programme  is  not  yet  complete.  "You 
may  announce,  however,"  he  says, "  that 


we  have  promise  of  the  best  meeting  in 
the  history  of  our  organization,  and  papers 
will  be  read  by  men  prominent  in  the  va- 
rious departments  of  the  engineering  pro- 
fession, as  well  as  those  identified  with  the 
principal  educational  institutions  of  the 
state.  Among  the  names  that  will  appear 
on  the  programme  we  might  mention: 
Prof.  A.  E.  Phillips,  Purdue  University; 
Prof.  M.  A.  Howe,  Rose  Polytechnic ;  Prof. 
M.  J.  McCue,  Notre  Dame  University; 
Jno.  W.  Fawcett,  C.  E.,  Delphi;  Calvin 
Carter,  C.  E.,  Brookville;  A.  W.  Smith, 
C.  E.,  Kokomo;  Thos.  Finley,  Shelby- 
ville;  J.  F.  O'Brien,  surveyor  Putnam 
county;  M.  A.  Ruder,  C.  E.,  Montlcello; 
Wm.  M.  Whitten,  city  engineer  South  Bend ; 
J.  F.  Merghan,  assistant  city  engineer 
South  Bend;  E.  M.  Culp,city  engineer  An- 
derson ;  R.  I.  Morrison,  C.E.,  Knightstown ; 
L.  S.  Aller,  C.  E.,  South  Bend ;  Jno.  W.  O'Ban- 
non,  city  engineer  Elwood ;  Jno.  E.  Alter, 
county  surveyor,  Rensselaer ;  Wm.  P.  Car- 
michael,  C  E.,  Williamsport ;  F.  Hodgman, 
Climax,  Mich.  The  subjects  to  be  treated 
are:  Street  pavements,  sewer  construc- 
tion, drainage,  bridge  work,  public  roads, 
legislating,  etc." 

STREET  INDICATOR  FOR  ELECTRIC 
CARS. 

A  street  indicator  for  electric  cars  has 
been  tried  recently  by  the  Albany  Railway 
Company,  of  Albany,  N.  Y.  A  similar 
method  of  announcing  the  names  of  cross 
streets,  used  for  a  time  on  the  South 
Chicago  cable  roads,  was  worked  by  the 
gripman,  and  it  was  found  to  be  more  than 
the  gripman  could  attend  to.  The  Albany 
indicator  is  placed  inside  the  car  over  the 
door,  and  consists  of  a  series  of  narrow 
signs  so  arranged  that  only  one  is  visible  at 
a  time.  The  indicator  is  operated  auto- 
matically by  a  current  from  the  trolley 
wire.  A  finger  projects  down  from  the 
trolley  support  wire  near  each  street  cor- 
ner in  such  a  way  as  to  strike  a  trigger  on 
the  trolley  arm  of  the  car.  The  eflfect  of 
this  is  to  turn  the  indicator  one  notch,  so 
as  to  display  the  name  of  the  street  which 
the  car  is  approaching  and  to  ring  a  bell  to 
attract  the  attention  of  the  passengers. 
As  these  fingers  are  at  some  distance  from 
the  street  corners,  passengers  are  warned 
in  time  to  notify  the  conductor  where  they 
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want  to  stop.  It  is  said  to  be  a  decided 
improvement  on  the  oral  method  of  an- 
nouncing the  names  of  streets,  as  there  is 
no  danger  of  misunderstanding  the  name, 
and  it  eliminates  the  frequent  opening  of 
the  car  door  in  cold  weather.  As  soon  as 
the  car  reaches  the  end  of  the  h'ne  the  re- 
versing of  the  trolley  changes  the  mechan- 
ism of  the  indicator,  and  the  signs  are 
reeled  off  in  reverse  order. 


ILLINOIS  BRICK  AND  TILE  MAKERS. 

The  programme  for  the  Illinois  Brick 
and  Tile  Association,  which  convenes  at 
Springfield,  January  17  and  18,  includes 
the  following : 

Annual  address  by  the  president,  C.  F. 
Tenney,  Bement,  111. ;  a  paper  on  "  Hard 
Roads,"  by  Joseph  Stafford,  Springfield, 
111. ;  "  What  has  been  Learned  in  Twelve 
Months  about  Brick  or  Tilemaking,"  by 
volunteers;  "Report  of  the  World's  Fair 
Committee,"  paper  read  before  the  Illinois 
Commission;  "Terra  Cotta,"  a  paper  by 
William  Gates,  Terra  Cotta,  111. ;  Banquet 
at  night  at  the  Palace  Hotel ;  Clay  work- 
ing from  Different  Standpoints :  "Asa Tile- 
maker,"  by  E.  M.  Pike,  Chenoa,  III. ;  "As  a 
Brick  maker,"  by  Anthony  Ittner,  St.  Louis, 
Mo. ;  "As  a  Clay  Journalist,"  by  J.  J.  W. 
Billingsley,  Indianapolis,  Ind. ;  "Prices  and 
Profits,"  a  paper  by  George  Gillen,  Can- 
trail,  111. ;  "Practical  Road  Drainage,  by  J. 
J.  W.  Billingsley ;  a  paper,  "The  Manufac- 
ture of  Brick  and  Tile,"  by  Thos.  E.  Bon- 
field,  St.  Anne,  111. ;  "A  Poem,"  by  D.  O. 
liOy,  Ashkum,  111. 

AN    ELECTRIC  EXCAVATOR. 

There  is  in  use  at  the  works  of  the  Pur- 
ington-Kimball  Paving  Brick  Company, 
near  Chicago,  an  electric  excavator.  It  is 
used  for  excavating  clay  in  the  clay  pits, 
for  which  a  steam  shovel  was  used  until 
recently.  Electricity  was  substituted  for 
steam  by  disconnecting  the  steam-engine 
and  substituting  for  it  a  50-H.  P.  Thomson- 
Houston  motor,  which  is  supplied  with 
current  from  a  generating  station  several 
hundred  feet  away.  Feeding  wires  are  run 
from  the  generating  station  to  the  edge  of 
the  bank,  where  they  are  connected  to  a 
pair  of  trolley  wires  arranged  so  that  they 
can  be  moved  from  time  to  time  as  the 
shovel  advances.    The  motor  is  suspended 


under  the  car  on  rubber  cushions  and  is 
geared  to  a  countershaft,  which  is  in  turn 
geared  to  the  hoisting  drum  by  a  friction 
clutch.  The  countershaft  is  also  conn  cted 
with  the  mechanism  for  operating  the 
boom. 


LEGAL  DECISIONS. 

Dedication  and  Subsequent  Diversion  of 
Street  for  Railway  Purposes.— In  an  action 
by  a  city  to  restrain  a  company  from  lay- 
ing a  railway  track  in  a  street,  the  trial 
court  found  that  the  original  owner,  in 
laying  out  the  street  on  a  "map,  selling 
lots,  and  allowing  the  same  to  be  used, 
expressed  an  equivocal  and  qualified  in- 
tent to  permit  such  user  as  a  public  high- 
way, subject  to  the  right  of  revocation ;" 
and  that,  in  permitting  defendant  to  lay 
certain  tracks  and  to  build  a  freight  house 
in  the  street,  such  owner  had  expressed 
an  intent  to  revoke  such  qualified  dedica- 
tion before  it  was  accepted  by  plaintiff,  or 
by  user  by  the  public.  At  the  request  of 
plaintiff,  the  court  found  "  that  there  has 
been  a  continuous  user  of  the  part  of  the 
public  of  the"  street  "  since  in  or  before 
the  year  1845,  except  as  the  same  was 
temporarily  deflected  by  the  laying  of  said 
railway  tracks  and  the  erection  of  said 
freight  house ;  that  from  1845  down  to  the 
time  of  the  commencement  of  the  action 
(1885),  the  public  user  of  the  street  has 
been  general,  continuous  and  exclusive  for 
all  the  purposes  of  a  public  street.  .  .  . 
and  that  before  the  construction  of  the 
railway  track,  and  the  dedication  of  the 
street  to  the  public  had  been  accepted  by 
the  public  by  user."  At  the  request  of  the 
defendant,  the  court  found  "that  there 
never  has  been  any  dedication  of  the 
street  for  highway  purposes"  and  "that 
there  never  has  existed  a  public  highway" 
at  the  place  alleged  by  plaintiff.  Under 
the  circumstances  the  city  was  entitled  to 
the  finding  most  favorable  to  it ;  and  as 
there  was  dedication  of  the  land  as  a 
street  by  the  original  owner,  and  an  ac- 
ceptance by  the  public,  it  was  entitled  to 
the  relief  sought,  against  the  railway  com- 
pany, which  was  a  subsequent  grantee. 
City  of  Cohoes  v.  Delaware  Sc  H.  Canal 
Company,  Ct.  of  Appeals  of  N.  Y.,  31  N.  E. 
Rep.  887. 
Macadamizing  as  Paving, — "Macadamiz- 
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ing/'  as  shown  by  the  employment  of  the 
word  in  the  Pennsylvania  statutes  of  1887 
and  1889,  where  it  is  used  with  "paving" 
connected  by  "and"  or  "or,"  to  designate 
the  general  character  of  street  improve- 
ments, is  a  species  of  paving,  within  the 
rule  that,  where  streets  have  been  once 
paved,  they  can  not  be  repaved  at  the  ex- 
pense of  abutting  owners.  City  of  Harris- 
burg  V.  Segelbaum,  Supr.  Ct.  of  Penn.,  24 
At.  Rep.  1,070. 

Excavating  Beyond  City  Limits.— The  acts 
of  the  city  authorities  in  cutting  or  caus- 
ing to  be  cut  a  deep  ditch  or  excavation 
near,  in,  and  upon  the  side  of  a  lot  outside 
the  limits  of  the  city,  thereby  causing  a 
person's  land  and  fence  to  fall  and  cave 
into  said  ditch  or  excavation,  to  his  dam- 
age, are  ultra  vires,  they  having,  at  the 
time  the  acts  were  done,  no  power  or  juris- 
diction over  the  land  in  question.  Conse- 
quently the  municipal  corporation  is  not 
liable  for  damages  resulting  from  such 
acts.  Lord  r.  Mayor,  Supr.  Ct.  of  Georgia, 
15  S.  E.  Rep.  818. 

Duty  of  Borough  in  Laying  Water  Pipe. — 
It  is  the  duty  of  a  borough  in  laying  a 
water  pipe  along  a  traveled  highway  to 
construct  it  in  a  safe  manner,  and  to  exer- 
cise due  diligence  to  keep  it  in  such  a  con- 
dition as  not  to  endanger  the  safety  of 
people  lawfully  passing.  Baker  v.  Borough 
of  North  East,  Supr.  Ct.  of  Penna.,  24  At. 
Rep.  1,079. 

Ijegal  Limitations  to  Rivalry  in  Business. — 
While  fair  and  open  competition  is  entirely 
proper  and  of  public  benefit,  it  is  not  per- 
mitted to  a  tradesman  or  manufacturer  to 
appropriate  the  labels,  brands  and  names 
adopted  by  his  rivals,  nor  to  announce  to 
the  trade  his  ability  and  readiness  to  sup- 
ply the  latter's  customers  with  the  very 
article,  under  the  same  name  and  label,  for 
which  the  energy  and  means  of  the  owner 
of  the  trade-mark  have  made  a  market. 
Neither  is  it  permitted  that  he  should  so 
closely  simulate  the  brands  and  labels  of  his 
neighbor  that  the  public  should  be  misled 
into  purchasing  his  goods  in  the  belief  that 
they  are  the  product  or  manufacture  of 
those  who  introduced  and  gave  them  rep- 
utation. And  it  is  not  an  equitable  de- 
fense to  an  action  to  restrain  the  infringe- 
ment of  a  trade-mark,  that  the  goods  or 
wares  of  the  person  accused  of  infringing 


the  trade-mark  are  equal  in  quality  to 
those  of  the  owner  of  the  trade-mark.  In 
fact,  a  more  permanent  injury  is  inflicted 
upon  the  tradesman  whose  goods  are  sup- 
planted in  the  esteem  of  his  customers  by 
those  of  equal  quality,  offered  under  his 
trade-mark,  and  at  lower  prices,  since  the 
competition  of  an  inferior  article  is  likely 
to  be  ephemeral.  Cleveland  Stone  Co.  v, 
Wallace,  II.  8.  Circuit  Court,  Michigan,  52 
Fed.  Rep.  431. 

No  Rights  are  Waived  by  Paying  Freight 
Overcharges  Without  Protest. — The  payment 
to  a  railroad  company  of  an  overcharge  in 
freight  on  goods  transported  over  the  road 
of  such  company  is  not  a  voluntary  pay- 
ment, as  the  law  interprets  that  term,  so  as 
to  bring  it  within  the  operation  of  the  fa- 
miliar rule  which  forbids  recovery  on  ac- 
count of  payments  voluntarily  made  with- 
objection  or  protest.  The  law  does  not 
here  require  objection  or  protest  to  the 
payment  of  unjust  charges,  for  the  reason 
that  they  would  be  vain,  being  addressed 
to  those  who  occupy  the  commanding  po- 
sition of  power  to  enforce  obedience  to 
their  requirements,  and  because  those  who 
do  business  with  railroads  never  come  in 
contact  with  the  officers  who  possess  au- 
thority to  fix  or  abate  rates  or  charges; 
indeed,  they  usually  hardly  know  their 
names  or  where  to  find  them.  Louisville, 
E.  V.  St.  L.  Consolidated  R.  Co.  v,  Wilson, 
Supreme  Court  of  Indiana,  3N.  E.  Rep.  311. 

Liability  for  Defect  in  Machinery  Unlikely 
to  Do  Injury. — There  is  no  negligence  in  the 
construction  of  machinery  which,  when 
properly  used  in  the  ordinary  manner,  is 
safe  under  all  conditions  which  will  prob- 
ably arise  in  any  and  every  instance  of  such 
use.  Hence,  although  it  may  have  a  defect, 
yet,  if  that  defect  be  one  which  does  not 
interfere  with  its  safe  and  proper  use,  with 
reference  to  the  purpose  for  which  it  was 
constructed,  an  injury  to  an  employe  while 
accidentally  in  contact  with  the  defective 
part  of  the  machinery,  but  which  was  very 
unlikely  to  occur,  can  not  be  attributed  to 
negligence  on  the  part  of  the  company 
owning  and  operating  the  machinery  so 
as  to  render  it  liable  for  the  injury.  Rich- 
mond &  D.  R.  Co.  V.  Dickey,  Supreme 
Court  of  Georgia,  16  S.  E.  Rep.  212. 

Mortgaging  Machinery  or  Goods  After 
Making  One  Payment  an  Them. — Where  the 
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purchaser  of  machinery  or  goods,  after 
paying  the  first  installment  on  delivery  ac- 
cording to  contract,  which  contract  was 
only  a  mere  order  for  goods,  accepted  with- 
out reservation  of  title,  executes  a  mort- 
gage thereon  for  a  new  consideration  or  an 
old  debt,  which  mortgage  is  duly  filed,  the 
title  passes  on  delivery,  and  the  mort- 
gagee's title  is  good  as  against  the  seller, 
and  this  would  not  be  changed,  even  though 
after  executing  such  mortgage  the  pur- 
chaser gave  the  seller,  as  security  for  the 
rest  of  the  price,  his  promissory  notes,  each 
with  an  express  condition  that  title  should 
not  pass  until  payment  in  full  had  been 
made.  Van  Winkle  v.  Crowell,  U.  8.  Su- 
preme Court,  13  Sup.  Ct.  Rep.  18. 

Cities  Can  not  Destroy  Wooden  Buildings 
Without  Process  of  Law, — It  is  not  a  part  of 
the  functions  of  a  city  government  to  en- 
force the  terms  of  an  agreement  by  forcible 
measures  without  process  of  law.  So  where 
a  wooden  building  is  maintained  in  defi- 
ance of  a  city  ordinance  and  in  derogation 
of  the  terms  of  the  permit  granted  by  the 
city  for  its  erection,  the  city  government 
has  no  power  to  enforce  the  terms  of  the 
permit  by  destroying  the  building  without 
process  of  law,  and  a  restraining  order  will 
be  granted  the  owner  until  the  final  hear- 
ing and  determination  of  the  cause.  North- 
ern Pac.  R.  Co.  v.  City  of  Spokane.  U.  S. 
Circuit  Court,Washington,52Fed.  Rep.  428. 

Countermand  of  Orders  is  no  Excuse  for 
not  Paying  Commissions. — Where  a  person 
agrees  to  pay  a  specified  percentage  on 
such  orders  as  another  shall  procure,  pay- 
able when  such  orders  shall  be  obtained, 
the  latter  is  entitled  to  such  agreed  com- 
pensation, even  though  some  of  such  orders 
may  afterwards  be  countermanded  by  the 
persons  giving  them.  If,  however,  the 
orders  are  countermanded  by  reason  of 
any  default  of  the  person  taking  them, 
that  can  be  shown  to  defeat  his  recovery. 
Dorgan  v.  Turner,  Supreme  Court  of  Min- 
nesota, 53  N.  W.  Rep.  650. 

Relative  Rights  of  Foreigners  and  Citizens  to 
Use  Trade-Marks. — A  foreigner  engaged  in 
manufacturing  and  selling  anything  in  his 
own  country,  under  a  registered  trade- 
mark, has  no  common  law  right  to  such 
trade-mark  in  the  United  States,  such  as 
will  enable  him  to  claim  the  same  on  es- 
tablishing   a   branch   business   here,    as 


against  a  domestic  firm  which  had  an 
established  business  under  a  similar  trade- 
mark, adopted  in  good  faith,  before  he  had 
sold  any  goods  in  this  country.  Richter  v. 
Anchor  Remedy  Co.,  U.  S.  Circuit  Court, 
52  Fed.  Rep.  456. 

Sale  of  Goods  by  Sample.— A  sale  of  goods 
by  sample  only  binds  the  vendor  to  supply 
goods  equal  to  sample,  and  not  goods  fit 
for  a  particular  purpose.  And  where  the 
purchaser  is  sued  for  the  price  of  goods 
sold  by  sample,  and  alleges  failure  of  con- 
sideration, in  that  the  goods  supplied  are 
inferior  to  the  sample,  he  is  entitled  to 
relief  only  to  the  extent  of  such  failure 
and  the  amount  of  inferior  goods  which 
he  proves.  Kaufifman  Milling  Co.  v. 
Stuckey,  Supreme  Court  of  South  Caro- 
lina,   16  S.  £.  Rep.  193. 

Shipping  Ahead  of  Time  Does  Not  Pass 
Title. — Upon  an  order  for  a  specified 
quantity  of  goods  to  be  shipped  to  the 
purchaser  on  a  specified  day,  the  sep- 
aration of  the  quantity  from  the  seller's 
general  stock,  and  shipping  it  before  the 
specified  day,  is  not  an  appropriation  of 
the  quantity  separated  to  the  contract,  so 
that  the  title  passes.  It  is  a  condition  of 
the  seller's  authority  to  make  the  appro- 
priation that  he  shall  ship  as  directed. 
Hoover  v.  Maher,  Supreme  Court  of  Min- 
nesota, 53  N.  W.  Rep.  646. 

Papers  Executed  in  Duplidate  Are  to  be 
Treated  as  One.— Where  two  papers  are 
executed  in  duplicate,  one  of  the  parties 
signing  one  of  the  papers  and  the  other 
party  signing  the  other,  both  papers  to- 
gether are  to  be  treated  as  one  document. 
Richmond  &  D.  R.  Co.  v.  Shoma,  Supreme 
Court  of  Georgia,  16  S.  E.  Rep.  220. 


A    STATE     ROAD    CONVENTION     IN 
MARYLAND. 

The  Deer  Creek  Farmers'  Club,  of  Har- 
vord  county,  Maryland,  being  assured  of 
influential  co-operation,  has  issued  a  call 
for  a  state  road  convention,  to  be  held  on 
Wednesday,  January  15,  in  the  hall  of  the 
Young  Men's  Christian  Association  build- 
ing, Baltimore.  The  chief  object  of  the 
convention  is  to  organize  a  State  Road 
League,  with  branches  in  every  county,  for 
the  purpose  of  increasing  the  interest 
already  awakened  in  Maryland  in  behalf 
of  good  roads. 
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COST  OF  FIRE  BRICK  PAVING. 

The  cost  of  laying  13^4  square  yards  of 
fire  brick  paving  in  Wilmington,  Del.,  dur- 
ing the  fiscal  year  1891-2,  as  given  in  the 
last  annual  report  of  the  street  and 
sewer  department,  was  $2.10  per  square 
yard.  Most  of  the  paving  was  on  stone 
foundation  and  most  of  it  was  tarred. 
Some  of  the  paving  which  was  not  tarred 
was  grouted.  On  the  different  streets  the 
per  centage  of  loss  of  bricks  per  square 
yard  varied  from  1  9-10  to  4}4  per  cent. 
Nearly  all  the  brick  used  averaged  about 
$18.50  per  thousand  in  cost,  but  some  were 
bought  for  $14,  all  delivered  at  Wilmington. 

PERSONALS. 

Mr.  Drexilius  is  now  at  the  head  of  the 
water-works  of  Buffalo,  N.  Y. 

Mr.  J.  W.  Kendrick  has  been  elected  city 
engineer  of  Birmingham,  Ala. 

Mr.  Jno.  H.  Dockweiler  has  been  re- 
elected city  engineer  of  Los  Angeles,  Cal. 

J.  C.  Stearns  has  resigned  as  superin- 
tendent of  the  city  water-works  of  Charles 
City,  Iowa. 

Mr.  Greo.  E.  Mann,  for  many  years  city 
engineer  of  Buffalo,  N.  Y.,  is  succeeded  by 
Mr.  S.  J.  Fields. 

Mr.  Albert  Smith,  of  Saltsburg,  Pa.,  has 
in  charge  the  main  sewer  construction  of 
Corry,  Pa.,  which  has  been  resumed  after 
a  six  months'  delay  on  account  of  a  defec- 
tive city  charter. 

At  the  meeting  December  7  of  the  Amer- 
ican Society  of  Civil  Engineers,  the  fol- 
lowing candidates  were  elected:  Mem- 
bers— Wm.  H.  Brown,  Philadelphia,  Pa.; 
Howard  Constable,  New  York  City;  Ed- 


mund J.  Spilsbury,  Trenton,  N.  J.  Associ- 
ate Members — Henry  F.  Baldwin,  Chicago, 
111.;  Edward  F.  McConnell,  Indianapolis, 
Ind. 

The  following  are  the  officers  for  1893  of 
the  Engineers  Club  of  St.  Louis,  as  elected 
December  7:  President,  Robert  Moore; 
vice-president,  B.  L.  Crosby;  secretary, 
Arthur  Thacher;  treasurer,  Charles  W. 
Melcher ;  librarian,  R.  £.  McMath ;  direct- 
ors, J.  B.  Johnson  and  Geo.  H.  Pegram ; 
members  of  board  of  managers,  J.  B.  John- 
son and  J.  A.  Baird. 


A  NEW  KIND  OF  PAVING  BRICK. 

The  Toronto  Chemical  Smelting  Compa^ 
ny,  of  Port  Colbome,  Ontario,  Can.,  is  about 
to  manufacture  hard,  black  glass  building 
and  paving  brick.  The  material  is  obtained 
as  a  result  of  the  use  of  a  new  patent  pro- 
cess of  reducing  and  refining  nickel  from 
the  ores,  and  would,  unless  utilized  in  this 
manner,  be  an  absolute  waste.  It  is  claimed 
for  these  brick  that  they  will  be  extremely 
hard  and  durable,  and  especially  adapted 
for  paving  purposes.  One  of  the  streets  in 
Port  Colborne  will  shortly  be  paved  with 
them. 

TO  PROTECT  STREET  PAVE- 
MENTS. 

Upon  the  recommendation  of  Capt.  Fie- 
beger  the  following  article  will  be  added 
to  the  police  regulations  of  Washington, 
D.C.: 

"That  no  person  shall  deposit  on  any 
asphalt  or  concrete  pavement  any  building 
material,  unless  the  pavement  is  covered 
with  a  close  fitting  platform  of  boards." 
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THE  NOMENCLATURE  OF  ASPHALT 
PRODUCTS. 

To  the  Editor  of  Paving  and  Municipal  Engineering: 

Sir — I  have  carefully  read,  in  your  valu- 
able magazine  of  October  last,  an  article  en- 
titled "The  Nomenclature  of  Asphalt  and 
Bituminous  Products,"  by  Leon  Malo,  Con- 
sulting Engineer,Pysimont,  SeysseljFrance, 
translated  by  W.  H.  Delano,  Paris. 

Mr.  Leon  Malo  seems  to  be  quite  sur- 
prised that  his  nomenclature  of  asphalt 
and  bituminous  products  proposed  by  him 
since  about  thirty  years  ago  is  not  adopted. 

The  proposition  of  Mr.  Malo  is  to  call 
asphalt  all  natural  products  of  carbonate 
of  lime  with  bitumen,  while  the  proper 
adopted  term  is  bituminous  limestone  or  hi- 
tuminouB  carbonate  of  lime, 

I  am  ready  to  prove  that  his  proposition 
is  devoid  of  logic,  clearness  and  scientific 
principles,  and  that  his  proposed  classifi- 
cation would  create  an  embarrassing  con- 
fusion. Thus  it  is  no  wonder  that  the  sci- 
entific world  adheres  to  the  clear  and  com- 
prehensive language  as  found  in  all  good 
dictionaries,  encyclopedias  and  adopted  all 
over  the  world  by  our  great  standard  au- 
thorities. 

Now  let  us  see  if  Mr.  Malo's  propo- 
sition is  logical  and  has  for  a  guide  the 
principle  of  science. 

As  the  science  of  chemistry  progressed 
its  nomenclature  was  changed  accordingly. 
These  changes  had  always  for  principle 
clearness  for  the  adoption  of  its  terms  by 
which  the  composition  of  a  compound  is 
expressed.  For  instance,  by  the  term  car- 
bonate of  lime  (Cao  Co')  we  learn  that  the 
mentioned  compound  is  composed  of  lime 
and  carbonic  acid  (Cao-fCo'). 

By  using  the  wording  bituminous  lime- 
stone or  better,  bituminous  carbonate  of  lime^ 
it  is  perfectly  understood  that  this  natural 
or  artificial  mixture  is  composed  of  car- 
bonate of  lime  (limestone)  and  bitumen.  Now 
if  Mr.  Malo's  proposition  was  adopted,  by 
calling  the  above  mixture  asphaltf  the  re- 
sult  would   be   a  confusion  of  language. 


Since,  when  consulting  our  best  diction- 
aries, encyclopedias,  etc.,  wel6arn  that  the 
name  "asphalt"  is  not  only  known  since 
about  40  years  ago,  but  is  applied  since 
ages  to  certain  natural  hydrocarbons  with 
which  carbonate  of  lime  has  no  relation. 
It  is  true  Mr.  Malo  makes  a  statement  by 
saying,  "When  bitumen  impregnates  lime- 
stone, naturally  the  product  is  asphalt." 
This  theory  not  only  is  devoid  of  science, 
but  it  is  ridiculous,  at  least  to  those  who 
possess  some  knowledge  of  chemistry.  It 
seems  that  Mr.  Malo  has  been  guided  by 
some  unknown  and  unexplained  erroneous 
idea,  to  bring  forth  such  an  illogical  term 
as  asphalt  for  bituminous  limestone. 

Mr.  Malo  ought  to  know  that  when  bitu- 
men impregnates  carbonate  of  lime  the 
carbonate  of  lime  and  bitumen  remain  un- 
changed, no  chemical  reaction  takes  place 
between  the  two  compounds,  and  conse- 
quently the  statement  of  Mr.  Malo  lacks 
reason  and  is  not  true. 

The  conclusion  we  reach  is  that  to  call 
bituminous  limestone  asphalt  would  dis- 
tort the  term  asphalt  from  its  primitive 
and  true  meaning. 

Mr.  Delano  appears  to  dislike  the  terms 
of  asphaltum  and  asphaltic  cement.  This 
being  a  question  between  Mr.  Delano  and 
all  dictionaries,  I  have  nothing  to  say. 
His  proposition  ought  to  be  addressed  to 
the  authors  of  these  useful  books. 

E.  J.  DeSmedt,  Chemist. 

New  York,  December  14, 1892. 


To  the  Editor  oj  Paving  and  Municipal  Engineering: 

Sir — Your  correspondent  who  writes 
upon  the  classification  of  asphalt  in 
your  issue  of  November,  can  call  Trinidad 
pitch,  composed  of  33  per  cent,  water,  33 
percent,  fireclay  (which  can  not  be  elimina- 
ted, being  of  the  same  density  as  the 
pitch),  and  83  per  cent,  pure  pitch — as- 
phalt— but  that  does  not  alter  the  fact  that 
asphalt  is  bituminous  limestone.  His 
knowledge  of  this  special  question  is  recent 
— too  recent  and  complete. 
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Here,  there  are  people  who  call  gas  tar, 
shale  grease  and  petroleum,  still  bottoms, 
asphalt,  with  just  as  much  reason. 

I  have  never  seen  your  correspondent, 
Mr.  Gibson,  so  I  never  got  him  to  do  any- 
thing; he  can  no  doubt  defend  himself. 

When  in  New  York  last  July,  I  asked  the 
authorities  to  be  allowed  to  bid  for  natural 
asphalt  roadways,  as  the  Trinidad  pitch 
compound  laid  in  Paris  under  Mr.  Schubert's 
superintendence  had  broken  to  pieces.  I 
was  told  I  could  bid,  but  it  would  be  dif- 
ficult to  send  orders  to  Paris.  That  is  why 
my  company  has  bought  land  and  put  up 
machinery  at  Hunter's  Point,  Long  Island 
City.  The  steam  engine,  boiler  and  ordi- 
nary plant  are  of  American  manufacture, 
and  next  year  we  hope  to  start  an  Ameri- 
can company  with  an  American  Board  of 
Trustees,  and  an  American  manager,  and 
show  better  Work  than  has  ever  been  done 
before. 

The  town  of  Berlin  has  nearly  1,000,000 
square  yards  of  compressed  asphalt ;  Lon- 
don, 600,000;  Paris,  about  500,000. 

We  shall  exhibit  class  12,  mining  produce, 
in  French  section  at  Chicago  exhibition,  and 
I  am  preparing  a  little  book  giving  my  ex- 
perience with  natural  asphalt  for  over  twen- 
ty years,  which  may  perhaps  clear  up  some 
misconceptions,  and  Mr.  Malo  has  painted 
a  15  foot  high  oil  picture,  to  show  what  the 
Seyssel  asphalt  mines  are  like  inside.  We 
shall  show  models  of  all  that  can  be  done 
in  asphalt  and  mineral  bitumen. 

Paris,  Dec.  9,  1892.  W.  H,  Delano. 


FOUNDATION    AND    CONSTRUCTION 
OF  BRICK  PAVEMENTS. 

To  the  Editor  of  Paving  and  Municipal  Engineering: 
Sir— Having  read  with  much  interest 
the  able  reply  to  a  citizen  of  Knox- 
ville,  Tenn.,  by  Mr.  Charles  P.  Chase, 
of  Clinton,  Iowa,  to  an  inquiry  as  to  the 
merits  of  brick  pavements,  published  in 
the  December  number  of  your  magazine, 
I  wish  to  particularly  commend  one  or  two 
points  made  by  Mr.  Chase : 

First — As  to  foundations.  Experience 
in  this  eity  confirms  the  fact  noted  by  Mr. 
Chase,  that  a  pavement  "satisfactory  in 
every  respect  **  can  be  made  without  either 
the  costly  concrete  foundation  or  the 
doable  course  of  brick  so  generally  adopted 
for  brick  pavements.    We  have  our  street 


paved  with  a  single  course  of  brick,  as  de- 
scribed by  Mr.  Chase,  except  that  well- 
rolled  gravel  was  used  in  place  of  broken 
stone. 

At  the  time  the  improvement  was  in 
progress  public  sentiment  very  generally 
condemned  the  judgment  of  the  engineer 
in  admitting  this  foundation  in  the  speci- 
fications. After  over  a  year's  traffic  this 
street  has  a  much  better  surface  than  that 
of  an  adjoining  street,  which  was  paved 
with  two  courses  of  brick  and  at  a  cost 
greater  by  30  per  cent,  than  the  single 
course.  I  have  recently  compared  the 
surface  of  this  single-course  pavement  on 
gravel  foundation  with  brick  pavements  in 
other  cities  and  believe  it  is  at  least  as  good 
as,  if  not  better  than,  those  on  concrete 
foundations.  To-day  public  sentiment  in 
this  city  is  as  pronounced  in  favor  of  this 
foundation  as  it  was  in  opposition  to  it 
when  it  was  first  proposed. 

I  do  not  wish  to  advocate  a  cheap  foun- 
dation simply  because  it  is  cheap,  but  if  the 
cheaper  foundation  is  as  good  as,  or  better 
than,  the  more  costly,  it  is  important  that 
this  fact  be  more  generally  known. 

Second— This  city  is  the  only  place,  so 
far  as  I  have  been  able  to  learn,  where  the 
courses  in  brick  pavements  are  not  laid  at 
right  angles  with  the  street.  The  top 
courses  on  all  brick  pavements  in  this 
city  are  laid  at  an  angle  of  forty-five  de- 
grees with  the  course  of  the  street.  This 
was  done  for  the  reason  that  I  had  no- 
ticed that  plank  on  bridges  laid  in 
that  manner  wore  longer  and  made  a 
smoother  surface,  with  less  jar  to  passing 
vehicles,  than  when  the  plank  were  at 
right  angles  with  the  bridge,  and  it  seemed 
reasonable  that  the  same  would  hold  good 
in  relation  to  the  courses  of  brick  pave- 
ment. It  has  been  a  matter  of  surprise  to 
me  that  others  have  not  adopted  the  forty- 
five-degree  angle  in  brick  pavements,  and 
have  thought  perhaps  there  was  some  rea- 
son for  adhering  to  the  right-angled  courses 
that  I  was  not  aware  of.  It  was,  there- 
fore, a  source  of  no  little  satisfaction  to 
note  the  recommendation  of  Mr.  Chase 
that  all  brick  pavements  be  laid  at  an  an- 
gle of  forty-five  degrees,  and  the  statement 
that  at  street  intersections,  where  they 
were  so  laid,  the  pavements  were  wearing 
better  than  where  laid  at  right  angles. 
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The  point  made  by  Mr.  Chase  that  it  is 
not  essential  that  a  brick  should  reach  the 
point  of  fusion  (be  vitrified)  in  order  to 
make  a  good  paver,  is  also  well  taken,  as  is 
shown  by  experience  in  this  city,  unless 
that  point  is  reached  sooner  than  is  gener- 
ally supposed.  I  noticed  that  brick  that 
have  not  taken  the  color  usually  sup- 
posed to  indicate  vitrification  become  very 
near  impervious,  and  are  tough  and  appear 
to  stand  as  well  as  those  that  are  unques- 
tionably vitrified.  But  of  course  clays 
may  differ  in  this  respect. 

William  M.  Whitten. 

South  Bend,  Ind.,  Dec.  17, 1892. 


THE  IMPORTANCE  OF  WIDE  WHEEL 
TIRES. 

To  the  Editor  oj  Paving  and  Municipal  Engineering: 

Sir — In  your  issue  for  November  Mr. 
Macklind,  in  his  article  on  "Street  Pav- 
ing in  St.  Louis,''  reports,  with  seeming 
approbation,  the  extensive  use  of  granite 
pavements  "for  manufacturing  and  mercan- 
tile traflic."  He  says  of  asphalt :  "While 
it  has  been  subjected  to  the  heaviest  loads 
hauled  in  the  city  with  fair  results,  it  must 
stand  below  granite  for  wear." 

The  cost  of  traffic  over  almost  any  street 
or  road  surface— that  is,  the  cost  of  wear- 
ing out  such  surface— is  greater  than  the 
cost  of  keeping  up  the  surface  under  traf- 
fic. However  little  granite  is  worn  by 
traffic,  the  cost  of  this  wear  to  owners  of 
horses  and  vehicles  or  to  the  community 
at  large  is  many  times  greater  than  the 
cost  of  wearing  asphalt  or  brick  even  as 
much  faster  as  they  are  said  to  wear. 

Mr.  Macklind  speaks  of  brick  pavements 
failing  "  under  the  conditions  of  traffic," 
meaning  its  use  by  "commercial  teams." 
Why  not  change  the  conditions,  which  are 
all  wrong.  Commercial  teams  really  mean 
the  hauling  of  slill  heavier  loads  on  wheels 
(tires)  already  much  too  narrow  for  light 
traffic  vehicles. 

I  quote  again :  "  It  being  a  self-evident 
proposition  that  the  drier  the  roadway  the 
longer  the  life  and  the  more  efficient  the 
service,  at  the  lowest  cost  of  maintenance 


it  remains  to  provide  for  the  elimination 
of  dust  and  mud  from  the  problem  of  good 
streets.  The  first  step  in  this  direction  is 
perfect  cleaning." 

It  is  much  more  important  to  know  and 
say  that  the  greater  the  tire  width  the 
longer  the  life  of  the  roadway,  whether 
dry  or  wet,  the  less  its  cost  and  the  less 
the  greater  cost  of  wearing  out  the  sur- 
face ;  that  is,  the  cost  of  traffic  over  the 
surface.  What  we  most  need  is  to  know 
how  to  reach  the  lowest  cost  of  mainte- 
nance, which  is  in  effect  the  first  and  by 
far  the  longest  step  in  the  direction  of 
cleaning,  since  it  obviates  the  necessity 
for  most  of  the  cleaning  now  required. 
Manifestly  broader  wheels  tend  to  prevent 
dust  and  mud  and  their  attendant  cost, 
tend  consequently  and  correspondingly  to 
prevent  traction  or  cost  of  hauling,  be- 
sides tending  to  lessen  both  first  cost  and 
maintenance,  cost  of  pavements  and  road 
surfaces.  Even  "  heavy  traffic  "  should  be 
facilitated,  and  just  as  much  so  as  light 
traffic. 

It  is  pretty  generally  admitted  that  as- 
phalt facilitates  both  light  and  heavy  traf- 
fic most  while  it  la$t9.  Now,  the  fact  is 
that  asphalt  pavements  can  be  perpetually 
maintained  for  and  at  the  capitalized  first 
cost  of  granite  pavements  in  St.  Louis  and 
Memphis  and  most  other  places. 

With  adequate  tire  widths  no  doubt 
enough  money  could  be  saved  in  cost  of 
wearing  or  using  streets  and  roads  to  pay 
for  keeping  up  the  street  and  road  sur- 
faces (including  all  expenses)  of  whatever 
material  they  may  be  made.  Now,  since 
"heavy  traffic"  (meaning  always  destruc- 
tive traffic)  is  simply  the  very  expensive 
bad  practice  of  using  narrow  tires,  why 
should  we  not  stop  the  practice  and  do 
away  with  even  the  alleged  necessity  for 
granite  pavements  ? 

Granite  makes  traffic  from  three  to  ten 
times  as  "heavy  "  as  it  is  on  asphalt,  and 
the  present  narrow  tires  make  traffic  very 
much  "  heavier  "  on  any  pavement  or  none 
than  it  needs  to  be. 

/.  M.  Heiskell,  M,  E. 

Memphis,  Tenn.,  Nov.  21,1892. 
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BRITISH    AND    AMERICAN    BRIDGE 
BUILDERS. 

The  larger  bridges  on  the  Transandine 
Railway  are  of  American  construction. 
The  reason  for  this  is  certainly  interest- 
ing, as  it  raises  an  important  point  on  the 
relative  value  of  American  and  British 
bridge  building  practice,  and  shows  how 
that  practice  operates  in  the  matter  of 
securing  foreign  orders,  or  orders  for  for- 
eign countries,  which  is  not  quite  the  same. 
Time  was  an  important  element  in  the 
matter ;  the  railway  was  practically  com- 
pleted, but  could  not  be  opened  until  the 
bridges  were  constructed  and  in  position. 

Several  British  bri<}ge-builders  were 
therefore  asked  to  state  the  time  they 
would  require  to  build  a  bridge  of  246-foot 
span,  and  the  shortest  time  was  eight 
months.  A  cablegram  to  American  firms 
brought  the  reply  from  two  that  they 
would  deliver  all  the  four  bridges  of  the 
size  required  alongside  a  vessel  at  New 
York  in  eight  weeks,  while  a  third  asked 
twelve  weeks.  There  was  no  alternative. 
Cables  were  again  sent  to  the  three  firms 
stating  the  load  and  the  tests  to  be  made 
when  the  bridge  was  in  position,  and  offers 
were  at  once  sent.  The  span  we  have 
given;  the  tensile  strength  of  the  steel 
used  was  to  be  from  26  to  30  English  tons 
(58,240  pounds  to  67,200  pounds)  per  square 
inch,  with  an  elongation  of  20  per  cent,  in 
S  inches  before  fracture.  The  builders 
were  to  guarantee  that  the  bridges  satis- 
fied the  test  requirements  when  in  position. 
The  main  girders  were  to  be  15  feet  1  inch, 
c.  to  c,  to  carry  the  single  line  of  meter 
gage  (3  feet  S}i  inches).  Here  are  the 
offers : 

Tender$  for  Bridge  of  One  Span,  SJi6  feet. 

Weight,    Per  toa    C«dU  Dehv. 

Name.  Price  £.       tons.       £.  s.  d.    per  lb.    wks. 

Union  Bridge  Co.2,615       156       16    tl  0       3.85       12 

Phoenix  *•      2,687       166       16  17  8       4.01         8 

Edge  Moor     **      2,493       164       16    8  5       3.20        8 

Time,  as  we  have  said,  was  the  consider- 
ation, and  weight  was  an  important  ele- 
ment in  view  of  the  distance  the  bridge 
had  to  be  conveyed  inland,  so  that  the 


Phoenix  Company  got  the  order,  although 
their  price  was  highest.  It  is  interesting 
to  note  that  the  changing  of  the  material 
from  iron  to  steel  only  involved  an  in- 
crease of  5  per  cent.,  the  tests  being  as 
above,  and  it  is  further  noteworthy  that 
the  Phoenix  Company  wished  the  truss  to 
be  35  feet  deep,  and  offered  to  make  the 
price  less  with  it  than  with  a  32-foot  truss. 
The  point  suggests  itself:  How  could 
the  American  firms  offer  to  build  the 
bridge  in  as  few  weeks  as  the  English  firm 
required  months?  The  reply  is  simply 
that  their  system  of  bridge-building  ena- 
bled it  to  be  done.  Here  the  builder  gets 
his  drawings  from  the  railway  engineer, 
who  designs  every  rivet  and  bolt,  if  he 
does  not  specify  how  the  rivet  or  bolt  is  to 
be  driven.  A.  B.  wishes  one  style,  C.  D. 
an  entirely  different  type,  so  that  the 
builder  must  be  prepared  for  anything— 
the  advocates  of  the  American  system 
might  say  for  nothing.  In  America,  on  the 
other  hand,  the  builder  designs  the  bridge, 
or  rather,  he  has  a  standard  type,  and  the 
engineer  only  needs  to  state  requirements. 
The  firm  can  therefore  have  special  ma- 
chinery for  rolling  their  iron  or  steel  to 
the  standard  sections  needed  and  are  thus 
independent  of  steel  makers.  They  are, 
therefore,  prepared  in  the  fullest  sense  of 
the  word.  It  may  be  urged  that  the  Brit- 
ish system  admits  of  greater  choice  of  de- 
sign and  therefore  suits  British  needs; 
but  after  all  it  is  to  the  foreigner  we,  in 
large  measure,  have  to  look  for  orders,  and^ 
as  a  rule,  he  is  satisfied  with  what  he  can 
get  quickly  and  cheaply,  provided  it  meets 
the  desired  conditions  as  to  load  and  ten- 
sion and  compression  tests.  We  do  not  enter 
into  the  relative  value  of  American  and 
English  designs,  or  as  to  whether  Ameri- 
can or  British  prices  are  lowest.  Our 
contention  is  that  there  are  most  convinc- 
ing evidences  that  the  American  practice 
has  its  advantages.  As  to  relative  prices, 
it  is  to  be  regretted  that  in  the  case  of  the 
246-ft.  span  quotations  were  not  got  from 
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English  as  well  as  American  firms;  but 
Messrs.  Clark's  business  was  not  to  collect 
proofs  on  economic  points.  Fortunately, 
however,  the  idea  suggested  itself,  presum- 
ably for  other  reasons,  to  get  an  English 
firm  to  quote  a  price  for  a  197-ft.  span 
from  sketch  drawings  supplied  by  an 
American  firm  who  had  tendered,  so  that 
we  have  in  this  case  comparative  prices : 
Qfuttationt /or  197-/1.  Span. 

Price.  Price. 

Price.    Weight,  per  ton.  per  lb. 

£.     P.d.  toim.      £.    8.  d.    ctA. 

Pencoyd  B'dgeCo.1,679  13  0  117%       14     6   0    8.09 

British  firm 2,025   8  0  138  14    13  6     3.18 

It  will  be  noticed  that  the  British  firm 
(which  need  not  be  named)  assumed  a 
greater  weight— that  is,  in  accordance  with 
practice — and  that  their  price  per  ton  was 
greater,  notwithstanding  that  material 
and  wages  are  said  to  be  dearer  in  the 
States.  Of  course,  the  American  firms 
have  special  machinery.  This,  however, 
one  may  find  in  almost  all  concerns. — 
Engiyieering,  London. 


HOW  TO  TEAR  UP  A  STREET. 

One  of  the  most  marked  things  in  Euro- 
pean cities  to  the  American  traveler  is  the 
frequent  evidences  of  the  employment  of 
highly  skilled  labor  upon  work  which 
would  be  done  by  unskilled  labor  in  this 
country.  A  city  official  of  New  York  said 
a  short  time  ago  it  would  be  impossible  to 
keep  the  streets  of  New  York  in  a  state  of 
cleanliness  and  repair  similar  to  the  boule- 
vards of  Paris  because  of  the  expense, 
which  the  tax-payers  would  not  stand. 
And  he  went  on  to  say  that,  granting  the 
tax-payers  were  willing  to  stand  the  ex- 
pense, the  needed  number  of  skilled  labor- 
ers could  not  be  found.  But  in  Paris  such 
things  can  be  done  quickly  and  skillfully, 
because  a  large  force,  an  indefinitely  large 
force,  of  highly-skilled  laborers  may  be 
hired  for  a  small  sum.  The  result  is  that 
even  the  humblest  work  is  done  with  an 
exercise  of  skill  and  intelligence  which 
amazes  an  American.  When  a  street  or 
building  is  to  be  repaired  a  great  force  of 
trained  laborers  is  gathered,  the  materials 
for  labor  come  with  them,  and  the  work 
goes  forward  swiftly,  quietly,  in  an  orderly 
manner,  with  so  little  muss  and' fuss  that 
passers-by  are  hardly  conscious  that  any- 
thing is  doing. 


An  American  drinking  a  small  bottle  at 
a  little  table  in  front  of  the  Cafe  de  la 
Paix  one  day  last  summer  saw  an  illustra- 
tion of  this.  As  he  discovered  later  on,  a 
gas-pipe  four  or  five  feet  below  the  level  of 
the  asphalt,  not  far  from  the  curbing,  was 
in  need  of  repair.  Toward  10  o'clock  a  man 
with  a  spade,  a  hammer  and  a  chisel  ap- 
peared with  an  assistant,  who  carried  two 
great  baskets.  The  two  laid  down  their 
tools,  and  one  of  them  took  from  one  of  the 
baskets  a  rope  and  a  number  of  iron  stand- 
ards, sharp  at  the  lower  ends.  Quickly  the 
men  drove  these  standards  into  the  asphalt 
and  stretched  the  rope  around  them  so 
that  a  square  space  eight  feet  by  four  was 
inclosed.  The  assistant  took  from  the 
basket  a  big  placard  and  leaned  it  against 
one  of  the  standards  and  went  away.  The 
placard  was  an  announcement  that  the 
laborers  had  permission  to  take  up  the 
asphalt  and  repair  a  gas-pipe. 

The  other  laborer  climbed  over  the  ropo 
and  marked  out  upon  the  asphalt  a  square 
six  feet  by  two  and  a  half.  Following  this 
mark  he  chiseled  through  the  asphalt,  and 
when  he  had  separated  the  piece  inside  the 
mark  he  carefully  lifted  it  out  and  laid  it 
to  one  side.  Then  he  took  his  spade  and 
dug  up  the  gravel  and  other  stuff  that 
formed  the  immediate  foundation  of  the 
asphalt.  This  material  he  put  into  one  of 
the  baskets.  Then  he  attacked  the  earth 
underneath,  and  soon  had  his  hole  dug  to 
the  required  depth,  with  the  gas-pipe  ex- 
posed. All  the  dirt  he  had  taken  from  the 
hole  was  in  the  other  basket.  If  there  had 
been  a  fine  carpet  up  to  the  edge  of  the 
hole  on  all  sides  it  would  have  been  only 
slightly  sprinkled  with  soil  and  not  at  all 
injured. 

When  he  had  done  he  gathered  up  his 
tools  and  looked  impatiently  up  the  street. 
His  face  cleared  at  once  and  broke  into  a 
smile  of  greeting  as  two  laborers,  armed 
with  tools  and  a  basket,  appeared.  He 
left  them  and  went  away.  They  were 
evidently  plumbers  and  understood  their 
business,  for  in  almost  no  time  at  all  the 
pipe  was  fixed  and  the  plumbers  were 
standing  outside  the  rope  looking  about 
them.  They  did  not  have  long  to  wait. 
The  laborer  who  had  dug  the  hole  reap- 
peared and  they  went  away.  He  proceeded 
with  the  greatest  care,  but  very  swiftly,  to 
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put  back  the  earth  and  to  ram  it  down 
with  a  rammer  he  had  brought  with  him. 
Just  about  the  time  he  began  to  put  back 
the  gravel  a  roller  and  engine  appeared. 
Another  laborer  climbed  over  the  rope  and 
helped  him  with  this  last  work  in  which 
hot  tar  was  used.  They  laid  back  the 
piece  of  asphalt  which  had  been  cut  out 
and  laid  aside,  and  filled  in  the  crack. 
Then  they  pulled  up  the  stakes  and  threw 
them  into  one  basket  and  the  placard  into 
the  other,  the  roller  passed  over  the  place 
two  or  three  times  and  then  they  all  went 
away,  leaving  no  dirt,  no  muss,  and  only  a 
square  line  of  a  slightly  different  color 
from  the  rest  of  the  asphalt  to  show  that 
anything  had  been  done.  The  American 
who  was  watching  all  this  looked  at  his 
watch.  It  was  not  quite  12  o'clock.  The 
work  had  been  done  in  about  two  hours. 
The  street  had  not  been  blockaded.  No 
great  and  unsightly  piles  of  dirt  had  been 
thrown  up,  the  blouses  of  the  laborers 
were  as  clean  when  they  went  away  as 
when  they  came.  The  street  was  as  per- 
fect as  if  it  had  not  been  disturbed. — Netr 
York  Sun, 


ELEVATED  SIDEWALKS. 

Considerable  interest  has  been  shown 
in  many  quarters  at  the  suggestion  al- 
ready started  of  a  system  of  elevated  side- 
walks in  Boston.  It  was  pointed  out  at 
the  time  that  the  scheme  offered  an  appar- 
ent solution  of  several  of  the  most  per- 
plexing problems  in  street  trafl5c.  Another 
point  that  was  not  touched  upon  was  the 
fact  that  the  under  side  of  the  elevated 
walks  could  be  utilized  for  the  stringing  of 
wires. 

John  A.  Seavems,  an  electrical  and  me- 
chanical engineer,  says  that  the  whole 
plan,  as  outlined  by  its  originator,  S.  D. 
Hannah,  of  the  real  estate  firm  of  S.  D. 
Hannah  &  Co.,  is  worthy  of  close  consider- 
ation, and  that  the  solution  of  the  wire 
problem  which  it  offers  is  the  best  that  has 
yet  been  suggested.  He  thinks  that  with 
snch  a  system  of  sidewalks  the  entire  wire 
system,  now  run  either  overhead  or  under- 
ground, could  be  strung  in  cables  of  from 
one  to  two  hundred  wires  along  the  under 
side  of  the  elevated  walks,  with  distribu- 
tion boxes  at  the  corners  of  the  streets, 
whence  all  wires  could  be  carried  into  the 


different  buildings  without  being  exposed, 
and  also  without  necessitating  the  string- 
ing of  long  wires  from  distant  points,  as  is 
now  so  often  the  case.  A  single  company 
could  be  formed  for  the  purpose  of  string- 
ing the  cables  and  keeping  them  in  thor- 
ough order,  and  then  any  company  or  in- 
dividual needing  wires  could  rent  as  many 
as  might  be  required  at  a  price  which 
would  be  much  less  than  the  present  cost 
to  all  the  different  companies  that  have 
their  own  systems  and  undergo  great  ex- 
pense in  keeping  them  in  repair. 

The  city  could  charge  a  rental  for  the 
use  of  the  under  side  of  the  walks  for 
stringing  the  cables,  and  the  revenue 
thus  derived  would  go  a  great  way  toward 
paying  the  interest  on  the  entire  cost  of 
the  undertaking.  Such  a  wire  system  could 
be  nearly  perfect,  as  storms  could  not 
affect  the  cables,  and  there  would  be  no 
loose,  dangling  wires  to  interfere  with 
traflic  and  perhaps  endanger  the  lives  of 
passers.  Added  to  these  advantages  would 
be  the  clearing  away  of  the  network  of 
wires  which  now  obstructs  the  streets  over- 
head, and  80  mars  the  prospect,  and  the 
removal  of  the  constantly  multiplying 
number  of  posts  and  poles  that  line  the 
edges  of  the  surface  sidewalks. 

With  regard  to  the  system  of  pipes  by 
which  the  elevated  walks  could  be  kept 
clear  of  snow,  it  is  suggested  that  the  steam 
connections  could  be  made  in  sections,  just 
as  is  now  done  on  the  roofs  of  many  build- 
ings. Alternate  sections  of  about  four  feet 
in  width  could  be  supplied  with  pipes  and 
filled  in  with  fire-clay,  the  sections  in  be- 
tween being  made  of  perforated  iron 
plates  with  glass  bull's  eyes  running  down 
about  three  inches  and  having  the  lower 
end  cut  at  an  angle,  so  as  to  multiply  the 
light  entering  through  them  as  much  as 
possible.  No  extra  expense  would  be  in- 
curred in  supplying  steam  for  such  a 
system,  as  one  can  readily  see  by  looking 
out  from  one  of  the  higher  windows  in  one 
of  the  new  tall  office  buildings  and  notic- 
ing how  numerous  are  the  waste  pipes 
about  the  city  from  which  the  "exhaust" 
steam  is  escaping  all  the  time. 

Another  advantage  which  the  elevated 
sidewalks  have  over  the  arcade  plan  is  that 
open  spaces  can  be  left  at  regular  intervals 
between  the  walls  of  the  buildings  and  the 
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walks,  thus  allowing  considerable  addi- 
tional light  to  enter  the  store  windows 
below.  The  stay  wires  of  the  electric  car 
system  could  also  be  attached  to  the  sup- 
ports of  the  elevated  walks  and  thus  the 
poles  now  needed  could  be  removed.  Not 
the  least  of  the  advantages  to  be  gained  by 
such  an  elevated  walk  system  would  be  the 
perfect  freedom  to  walk  straight  on  to 
your  destination  without  having  to  stop  at 
every  crossing  to  let  cars  and  carriages 
and  trucks  go  hy,— Boston  Transcript. 


LOUISVILLE'S   DEMAND   FOR   GOOD 
STREET  PAVEMENTS. 

Modern  ingenuity  will  yet  devise  some 
durable,  noiseless  and  economical  pave- 
ment. Millions  are  annually  spent  in 
American  cities  with  results  that  at  pres- 
ent are  far  from  satisfactory.  Granite, 
well  laid,  is  durable,  but  is  intolerable  on 
account  of  the  noise.  One  remedy  would 
be  rubber  tires,  and  the  world  is  coming  to 
rubber  tires. 

In  London  it  is  no  uncommon  thing  to 
see  the  best  cabs  with  rubber  tires.  The 
record  of  Nancy  Hanks  will  give  a  new  im- 
petus to  this  change,  and  though  the 
wagons  for  heavy  traffic  may  see  no  bene- 
fit in  them,  all  pleasure  and  passenger 
traffic  will  in  time  be  carried  on  rubber 
tires.  In  this  way  you  carry  your  asphalt 
around  with  you. 

The  asphalt  pavement  is  smooth  and 
noiseless.  On  the  other  hand  it  is  dusty, 
expensive  and  not  durable.  It  requires 
constant  repairs,  and  repairs  are  rarely 
satisfactory.  We  speak  only  of  asphalt  in 
Louisville.  That  it  might  be  made  more 
satisfactory  we  believe;  that  here  it  is 
very  far  from  satisfactory  is  not  to  be  de- 
nied. 

Asphalt  blocks,  or  blocks  of  some  com- 
posite character,  would  have  evident  ad- 
vantages over  the  ordinary  asphalt,  if 
they  could  be  made  at  a  reasonable  figure. 

Vitrified  brick  is  a  new  material  for 
street  pavements.  If  made  with  proper 
care,  and  if  inferior  material  be  rejected, 
brick  will,  we  believe,  be  an  excellent  sub- 
stitute for  macadam,  and  the  indications 
are  that  brick  will,  in  this  climate,  meet 
with  the  requirements  better  than  asphalt. 
Time  alone  can  determine  this.  Success 
depends  first  on  the  use  only  of  the  best 


quality  of  brick,  and  second  on  the  man- 
ner in  which  the  brick  is  laid.  A  good 
foundation  is  essential  to  a  good  pavement 
of  any  material. 

Wooden  blocks  were  discarded  some 
years  ago  as  unsuitable,  but  experience 
and  observation  seem  to  show  that  the 
fault  was  not  so  much  with  the  wood  as 
with  the  foundation  on  which  it  was  laid. 

Wood  blocks  will  not  do  for  very  heavy 
traffic,  perhaps,  but  no  pavement  for  or- 
dinary traffic  is  more  delightful  than  wood. 
But  here  we  put  wood  down  on  a  founda- 
tion of  sand  or  clay,  covered  with  a  thin 
pine  board.  It  might  be  well  to  try  wood 
on  a  concrete  foundation,  such  as  we  pre- 
pare for  granite  and  for  asphalt ;  such  as 
we  should  prepare  for  every  pavement. 
Let  the  foundation  be  laid  once  for  all ;  it 
will  then  suit  any  covering. — Louisville 
Courier-Journal. 


THE  GENERAL  DEMAND  FOR  VITRI- 
FIED BRICK. 

The  rapid  growth  of  brick  pavements 
throughout  the  country  is  but  another  evi- 
dence that  thp  people  are  awaking  to  the 
fact  that  vitrified  brick  is  the  proper  ma- 
terial to  be  used  in  roadway  paving.  It 
provides  a  smooth  and  durable  wagon 
track  that  is  not  likely  to  get  out  of  re- 
pair and  can  very  easily  be  kept  clean. 
In  all  of  the  cities  and  towns  where  brick 
pavements  have  been  put  doWn  they  have 
given  the  most  complete  satisfaction.  This 
is  particularly  so  in  the  West  and  North- 
west, and  in  the  larger  cities  where  the 
traffic  has  been  unusually  heavy  the  pave- 
ment shows  no  evidence  of  the  wear  and 
tear  of  heavy  teaming.  In  the  city  of 
Davenport,  la.,  the  council  recently  passed 
a  resolution  to  pave  twenty-four  of  the 
principal  streets  with  vitrified  brick,  and 
the  work  will  be  started  in  the  spring. 
They  will  use  a  broken  stone  foundation 
with  one  layer  of  brick  upon  streets  where 
the  traffic  is  light,  but  upon  business 
streets  the  same  foundations  will  be  used 
with  a  double  course  of  brick.  Des  Moines, 
la.,  has  entered  into  a  contract  to  pave 
every  street  in  the  city  with  brick,  made 
right  on  the  spot.  All  over  the  country  the 
desire  for  this  class  of  paving  is  on  the  in- 
crease, the  latest  converts  coming  from 
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the  South,  as  the  cities  of  Baltimore,  Md.,  proper  solution.    That  this  is  the  state  of 

and  Roanoke  and  Alexandria,  Va.,  have  the  case  is  evidenced  by  the  large  number 

decided  to  use  it.    Chicago  is  already  in  of  paving  brick  plants  which  are  being  put 

line,  and  it  has  been  demonstrated  to  the  up  all  over  the  country.    The  demand  for 

city  authorities  that  brick  is  proving  to  be  this  character  of   pavement  is  so  great 

the  best  paving   material.    The    granite  that  the  capacities  of  the  various  vitrified 

blocks  used  on  our  principal  streets  do  not  brick  plants  have  been  tested  to  the  ut- 

give  satisfaction.    They  may  be  durable,  most  and  in  a  number  of  cases  they  have 

but  are  generally  rbujfh,  noisy  and  difficult  been    unable    to    fill    their  orders.— Ctoy 

to   keep   clean.    Brick,  therefore,  is  the  Record. 
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BRICK  DRYING. 

As  the  history  of  brick  machinery  has 
been  a  record  of  constant  improvement, 
likewise  has  that  of  its  most  important 
adjunct — the  drier. 

While  a  few  years  ago  an  artificial  drier 
was  considered  a  questionable  investment, 
and  at  best  an  expensive  luxury,  it  is  not 
so  regarded  to-day ;  but,  on  the  contrary 
it  is  an  indispensible  necessity,  which  no 
wide-awake,  progressive  concern  can  afford 
to  be  without. 

Numerous  processes  have  been  tried  in 
the  past,  with  varied  success ;  some  have 
proved  absolute  failures,  and  have  disap- 
peared from  the  scene  of  action,  while 
others  have  been  found  either  too  expen- 
sive for  general  use  or  too  crude  to  fill 
the  requirements  of  a  successful  and  prac- 
tical brick  drier. 

The  limited  success  which  has  been  met 
with  thus  far  in  the  drying  of  clay  products 
is  attributed  to  a  lack  of  study  of  heat  ra- 
diation and  other  well-defined  principles 
involved  in  the  science  of  drying. 

To  dry  brick  and  like  material  econom- 
ically and  rapidly,  the  air  with  which  they 
are  brought  in  contact  must  be  heated  to 
the  maximum  degree,  that  the  nature  of 
the  clay  will  stand  without  injury. 

When  it  is  taken  into  consideration  that 
an  increase  in  temperature  of  twenty-five 
degrees  renders  the  air  capable  of  absorb- 
ing about  double  the  quantity  of  moisture, 
it  is  evident  that  the  greatest  economy  is 
attained  when  all  the  heat  is  applied  that 
the  nature  of  the  clay  will  warrant.  The 
idea  that  heat  alone  will  dry  is,  however, 
an  erroneous  one,  and  has  been  the  cause 
of  many  disappointments.  Science  proves 
that  the  principle  office  of  heat  in  any  dry- 
ing process'  is  simply  to  increase  the  ca- 
pacity of  the  real  medium,  which  is  the 
common  atmosphere. 

Air,  as  a  fixed  or  stationary  body,  will 
absorb  moisture  in  proportion  as  it  is  ex- 
panded by  heat.    But  it  has  a  limit  at 


which  its  drying  power  ceases.  This  is 
called  the  point  of  saturation. 

It  becomes  necessary,  then,  to  replace  it 
with  drier  air.  In  doing  this,  nature's  own 
methods  should  be  followed.  This  involves 
no  new  and  untried  principles  or  complex 
theories;  the  only  means  required  being 
such  as  shall  create  a  circulation  that  is 
continuous  and  sufficiently  rapid  to  pre- 
vent the  air  reaching  the  point  of  satura- 
tion. The  nearer  that  point  is  reached  the 
slower  will  be  the  process  of  absorption. 
This  is  the  theory  of  drying  faster  on  a 
windy  day  than  on  a  calm  one. 

The  most  practical  method  of  maintain- 
ing a  positive  circulation  of  the  air  is  by 
mechanical  means,  involving  the  use  of  a 
fan  of  the  blower  type. 

The  factors  in  drying,  then,  are  heat  and 
air ;  the  one  to  evaporate  the  moisture  and 
the  other  to  absorb  it. 

A  perfect  system  of  drying  involves,  how- 
ever, something  more  than  the  mere  appli- 
cation of  the  elements  of  drying  to  the 
green  brick. 

The  impression  has  prevailed,  it  would 
seem,  that  all  kinds  of  clay  products  should 
be  treated  alike,  and  for  that  reason  no 
adequate  provision  has  ever  been  made  to 
change  the  conditions  to  suit  the  different 
varieties  of  clay.  It  is  perhaps  to  this 
fact,  more  than  to  any  other,  that  the  arti- 
ficial drier  in  the  past  has  in  so  many 
cases  proved  a  failure. 

Another  difficulty  encountered  in  dry- 
ing, by  whatever  method,  has  been  the 
inability  to  control  the  hot  air  currents; 
that  is,  to  maintain  the  same  degree  of 
heat  at  the  top,  center  and  bottom  of 
drier. 

The  natural  tendency  of  hot  air  being  to 
rise,  the  temperature  in  m)st  driers  (both 
steam  and  furnace  heat)  is  considerably 
higher  in  the  upper  part  of  the  room  than 
at  the  center  and  floor  line,  resulting  in 
not  only  greatly  retarding  the  drying  pro- 
cess, but  also  injuring  the  quality  of  the 


Digitized  by 


Google 


MACHINERY  AND  TRADE. 


49 


prodact  owing  to  the  varying  tempera- 
tures to  which  the  material  is  subjected. 

It  is  evident,  in  the  light  of  past  experi- 
ences, that  the  drier  of  the  future,  in  order 
to  fully  meet  the  requirements  of  the  vari- 
ous clay  products  now  on  the  market, 
must,  in  the  first  place,  be  susceptible  of 
perfect  regulation.  2d.  The  heating  ar- 
rangement must  be  such  that  the  air  can 
be  heated  to  the  maximum  degree  that 
the  nature  of  the  product  to  be  dried  will 
warrant,  in  order  that  the  drying  may  be 
done  rapidly  and  economically.  3d.  Some 
positive  means  must  be  provided  for  main- 
taining a  uniform  circulation  of  the  heated 
air,  for  the  reason  that  if  it  becomes  irreg- 
ular it  causes  an  uneven  distribution  of 
the  heat,  promotes  unequal  expansion  and 
consequent  cracking  and  retards  the  dry- 
ing process.  4th.  The  air  currents  must 
be  controlled  so  that  all  parts  of  the  ma- 
terial are  subject  to  a  like  degree  of  heat. 
5th.  The  ventilation  of  the  drier  must  be 
so  governed  that  the  moisture  or  water 
smoke  can  be  gotten  rid  of  at  will,  or  re- 
tained as  circumstances  require. 

A  candidate  for  public  favor  filling  these 
requirements,  is  the  Standard  Patent 
Forced  Draft  Drier,  manufactured  by  the 
Standard  Dry  Kiln  Co.,  Louisville,  Ky. 
It  has  been  particularly  successful  in  dry- 
ing paving  brick. 


forms  a  lead  bead  at  the  end  of  the  pipe. 
When  a  thread  has  been  cut  on  this  pipe 
and  the  pipe  screwed  into  a  fitting,  the 
thread  on  the  fitting  screws  against  the 
beaded  end  of  the  thimble,  so  that  no  part 
of  the  pipe  is  exposed  to  the  action  of  the 
water. 


A  NEW  TRANSFER   CAR   FOR  ARTI- 
FICIAL BRICK  DRIERS. 

This  transfer  car  is  designed  for  hard 
usage,  and  to  withstand  the  rough  handling 
to  which  this  adjunct  of  the  modem  brick- 
drier  is  subjected  in  large  works  where 
hundreds  of  car-loads  of  bricks  are  trans- 
ported daily.  The  body  of  the  car  is 
made  of  wrought  iron  beams  braced  by 
heavy  cross-rods.  The  axles  are  of  two-inch 


A  LEAD-LINED  IRON   WATER   PIPE. 

A  lead-lined  service  pipe  has  been  de- 
vised by  Mr.  George  W.  Harrington, 
Superintendent  of  the  Wakefield  (Mass.) 
Water  Co.,  and  is  now  being  manufactured 
at  Wakefield  by  the  New  England  Water 
Pipe  Co.  This  pipe  is  designed  to  give  all 
the  advantages  of  lead  pipe  without  using 
the  large  amount  of  lead  which  is  neces- 
sary for  pipe  under  heavy  pressure. 

In  manufacturing  the  pipe  ordinary  iron 
pipe  is  used.  In  this  a  thin  lead  pipe  of 
smaller  diameter  is  inserted  and  then  ex- 
panded to  fit  the  iron. 

When  a  length  of  pipe  is  cut  the  ex- 
posed ends  of  iron  are  protected  with  lead. 
A  tool  is  inserted  in  the  end  of  the  pipe  to 
press  the  lead  against  the  iron.  A  thimble 
is  then  inserted  and  driven  home  by  the 
tool,  which  trims  off  all  surplus  lead  and 


iron,  with  turned  journals  running  in  a 
packed  lubricated  box.  The  wheels  are 
keyed  to  ends  of  axles,  and  when  worn  can 
readily  be  renewed.  The  car  has  a  substan- 
tial lock-bar,  operating  at  either  end  of  the 
car  and  moved  by  forged  iron  foot  levers. 
All  of  the  fittings  of  the  car  are  forged,  and 
there  are  no  light  castings  to  be  broken 
by  a  kick  from  a  heavy  boot  on  a  frosty 
morning.  The  manufacturers  are  Messrs. 
Chambers  Bros.  Co.,  Philadelphia. 
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THE  ERIE  STEAM  ROLLER. 
The  Erie  Steam  Road  Roller  is  made  as 
nearly  as  possible  of  wrought  iron  and 
steel.  The  main  frame  is  made  of  }4  In- 
by  9  ft.  steel  channel  beams,  strongly 
braced  with    cross    beams    of  the  same 


material  and  shape,  and  well  riveted  to- 
gether. The  small  front  rollers  are  30  in. 
diameter ;  two  of  these  rollers  are  placed 
together  on  one  axle,  revolving  independ- 
ently of  each  other,  making  a  continuous 
drum  39)^  in.  wide,  and  is  of  }4  i"-  steel 
plate.  The  large  roller  is  48  in.  diameter, 
39)^  in.  wide,  and  is  made  of  %  in.  steel 
plate.  The  shaft  of  large  roller  extends 
through  the  entire  length,  and  is  4  in. 
diameter.  In  case  it  is  desired  to  load  the 
roller  heavier,  the  weight  can  be  put  on 
shaft  on  the  inside  of  roller,  thus  having 
the  weight  on  the  bottom  and  not  making 
the  machine  top  heavy.  There  is  also  a 
universal  joint  at  the  front  of  the 
machine,  in  which  the  vertical  pivot, 
corresponding  to  the  king  bolt  in  car- 
riages, allows  the  front  axle  to  assume 
any  angle  with  the  axle,  thus  doing  away 
with  all  twistinyr  strain  on  the  frame. 

There  are  two  6  in.  by  6  in.  high  pressure 
reversible  engines.  The  connecting  rods 
and  crank  shaft  are  made  of  the  best 
hammered  iron.  The  segments  on  large 
roll  and  the  driving  pinion  are  made  of 
steel.  The  front  bearing  in  goose  neck  is 
made  in  two  parts,  in  order  that  the  bolt 
may  be  taken  off  without  any  trouble.  A 
small  tool  box  is  placed  in   front  of  the 


machine  for  the  convenience  of  the  ope- 
rator, where  wrenches,  ^aste,  etc.,  can  be 
kept. 

The  steering  gear  is  made  of  one  steel 
screw  with  brass  nut,  is  very  quick  and 
strong,  thus  dispensing  with  the  expense 
of   keeping  in   proper   or- 
der a  combination  of  gear 
wheels,  chains,  etc. 

The  boiler  is  vertical, 
made  of  steel,  and  is  of  the 
best  workmanship.  Hand- 
holes  are  freely  provided 
for  washing-out  purposes. 
It  is  fed  by  either  pump 
or  injector,  and  is  jacketed 
with  asbestos  and  Russia 
iron.  All  bolts  are  double 
nutted,  thus  preventing 
loosening  on  the  road. 

The  manufacturers  have 

made  some  changes  in  the 

roller  during  the  last  year. 

The  frame    is  longer   and 

made  of  heavier  iron.    The 

large  roller  is  heavier  and  also  the  goose 

neck.     The  head  block  is  made  in  two 

pieces  and  some  other  changes  have  been 

made,  all  greatly  improving  it. 


FLEXIBLE  FRICTION  CLUTCH. 
This  new  flexible  friction  clutch,  as  ap- 
plied to  driving  pulleys,  is  illustrated  in 
the  following  sectional  view,  and  is  be- 
lieved to  present  several  points  of  superi- 
ority over  the  various  styles  of  friction 
clutch  pulleys  now  on  the  market.   Among 


the  features  peculiar  to  this  clutch  are  the 
following : 
First.  A  friction  disc  flexibly  connected 
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at  its  outer  edge  to  another  part  of  the  de- 
vice. This  arrangement  admits  of  the 
pulley  running  out  of  true  without  strain- 
ing the  clutch,  and  also  admits  of  the  in- 
ner clutch  member  being  rigidly  fastened 
to  the  shaft,  the  outer  clutch  member 
alone  being  movable.  It  also  insures  the 
IMreasore  of  both  of  said  members  being 
equal  under  all  conditions. 

Second.  The  inDftr  dutch  member  being 
rigidly  fastened  to  the  sbalt  admits  of  the 
levers  being  fulcrumed  to  said  member, 
and  these  levers  are  so  connected  to  the 
outer  clutch  member  as  to  render  abso- 
lutely positive  the  releasing  of  the  clutch. 
No  springs  of  any  kind  are  employed. 

Third,  Each  lever  being  balanced  on 
each  side  of  its  fulcrum,  so  that  at  the 
highest  speed  centrifugal  force  has  no 
tendency  to  either  cause  or  resist  the 
movement  of  the  levers. 


Fourth.  In  comparison  with  clutches 
having  four  or  six  pairs  of  clutch  mem- 
bers, all  of  which,  to  be  efficient,  must 
move  in  unison  and  bear  with  equal  pres- 
sure on  the  opposite  sides  of  a  rigid 
cylinder.  The  "Waldron"  has  only  two 
clutch  members,  but  one  of  which  moves, 
and  thereby  transmits  its  pressure  against 
the  disc  to  the  opposite  member.  In  the 
style  of  clutch  under  comparison,  the  load 
strain  has  a  tortional  effect  on  its  clutch 
members,  while  on  the  "Waldron"  the 
strain  is  in  line  with  the  resistance. 

Fifth.  All  parts  of  the  "  Waldron  "  clutch 
being  balanced,  there  appears  to  be  no 
reasonable  limit  to  the  speed  at  which  it 
may  be  run  with  safety. 

Sixth.  The  "Waldron"  clutch  has  but 
few  parts,  and  having  a  very  large  grip- 
ping surface  in  proportion  to  its  diameter, 


enables  one  to  use  in  comparison  with 
other  clutches  a  smaller  diameter  of 
"Waldron"  clutch  for  the  transmission 
of  a  given  horse-power.  The  "Waldron" 
thus  not  only  weighs  less  than  other  styles, 
but  the  weight  is  close  to  the  shaft,  mak- 
ing a  decided  advantage  in  its  favor  on 
high  speed  work. 

Seventh.  It  occupies  the  least  amount  of 
room  on  the  shaft.  The  clutcb  is  con- 
structed in  the  best  possible  manner,  the 
parts  are  interchangeable,  and  it  has  been 
tested  under  trying  circumstances. 

This  clutch  is  made  by  the  Chambers 
Brothers  Company,  of  Philadelphia,  and 
is  being  placed  by  them  on  their  brick- 
making  machinery. 


NOTES. 

The  new  catalogue  of  the  Frey-8heckler 
Co.  is  ready  for  distribution. 

The  Frey-Sheckler  Co.  has  sold  an  Acme 
brick  machine  outfit  to  the  Sioux  Paving 
Brick  Co.,  Sioux  City,  la.,  and  a  complete 
plant,  comprising  brick  machine,  crusher, 
pugmill,  cutting  tables,  elevators,  trucks, 
etc.,  to  the  Columbian  Brick  Co.,  Connells- 
ville.  Pa. 

Attention  is  called  to  the  new  advertise- 
ment of  The  Decatur  Leader  Manufactur- 
ing Co.,  Decatur,  111.,  who  have  placed  on 
the  market  several  new  machines  and  ap- 
pliances for  the  manufacture  of  brick. 
Cuts  and  detailed  descriptions  will  shortly 
appear  in  these  columns.  Printed  matter 
may  be  had  by  addressing  them. 

The  Frey-Sheckler  Co.  have  sold  a  steam 
power  re-pressing  machine  to  B.  Kreischer 
A  Sons,  Perth  Amboy,  N.  J.  This  is  the 
second  press  sold  these  people  in  the  last 
six  months.  They  have  also  received  an 
order  from  the  Fort  Smith  Paving  Brick 
and  Fire  Clay  Co.,  of  Fort  Smith,  Ark.,  for 
two  of  the  steam  power  re-pressing  ma- 
chines. 

J.  W.  Penfield  &  Son,  of  Willoughby, 
Ohio,  have  issued  what  they  call  "  A  Con- 
densed Catalogue  for  Busy  Brick-Makers," 
briefly  enumerating  their  large  variety  of 
manufactured  products.  This  is  the  eighth 
of  their  series  of  handsomely  printed  cat- 
alogues relating  to  their  machinery  and 
the  interests  connected  with  their  busi- 
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nees,  any  of  which  they  will  send  on  ap- 
plication. 

The  Frey-Sheckler  Co.  sold  a  No.  2 
Bncyrus  Giant  brick  machine  outfit  to  H. 
N.  Zapel  &  Bro.,  Chicago,  111.  This  makes 
the  twelfth  outfit  of  machinery  they  have 
shipped  to  Chicago  since  January,  1892. 
They  sold  a  Mascot  machine,  with  hollow 
block  outfit,  to  A.  J.  Haws  &  Sons,  Johns- 
town, Pa.  This  is  the  second  outfit  sold  to 
these  people  in  the  past  year. 

On  a  trip  to  Cincinnati  recently  a  repre- 
sentative of  Paving  and  Municipal  Engin- 


eering was  shown  some  specimens  of  pav- 
ing brick  which  were  extremely  hard,  dense 
and  heavy,  and  upon  breaking  one  of  thesis 
brick  and  examining  it  under  a  strong 
glass  found  it  to  be  fully  as  dense  at  the 
center  as  on  the  surface,  there  being  no 
trace  of  either  checks,  grain  or  lamina- 
tion. These  brick  measured  8>^x4J^x2Ji 
inches  and  weighed  eight  pounds  each, 
absorbed  less  than  one-quarter  of  1  per 
cent,  and  stood  a  crushing  strain  of  13,000 
pounds  to  the  square  inch.  They  were 
made  from  very  stiflf  clay,  on  the  "  Grant" 
brick  machine,  without  re-pressing,  and 
were  apparently  excellent  pavers. 
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RAVINQ. 

Marion,  Ohio,  is  diBCUBBing  the  paving 
qaestion. 

Camden  avenue,  Canton,  Ohio,  will  be 
improved. 

Brick  street  paving  is  being  done  in  Red- 
lands,  Cai. 

A  number  of  streets  in  Dayton,  Nev.,  are 
to  be  paved. 

Tbe  main  street  of  Charlotte,  Mich.,  is 
to  be  paved. 

Grolden    avenue,   Colfax,   Neb.,  will  be 
paved  with  brick. 

Goshen,  Ind.,  will    pave    its    principal 
streets  with  brick. 

Main  street,  Venice,  Mo.,  will  probably 
be  paved  with  brick. 

Rock  Island,  111.,  will  spend  $100,000  in 
brick  paving  this  year. 

A  move  for  better  pavements  is  being 
made  in  Madison,  Wis. 

Jacksonville,  III.,  has  now  twelve  miles 
of  finely  paved  streets. 

Several  streets  in  Clarkes,  W.  Va.,  are 
to  be  paved  with  brick. 

Twenty  additional  streets  will  be  paved 
with  brick  in  Toledo,  O. 

Taylor  avenue,  Bellevue,  Ky.,  is  to  be 
extended  and  improved. 

Ten  miles  of  street  paving  will  be  done 
this  year  in  Streator,  111. 

Deadwood,  S.  Dak.,  is  improving  Forest 
avenue  at  a  cost  of  $3,000. 

About  $300,000  were  expended  in  paving 
last  year  in  Des  Moines,  Iowa. 

About  $7,000  has  been  expended  improv- 
ing the  streets  of  Comanche,  Tex. 

Springfield,  111.,  business  men  will  estab- 
lish a  $100,000  paving  brick  plant. 

The  principal  streets  of  Hichmond,  Mo., 
are  being  graded  and  macadamized. 

Parts  of    Chicago,    Glor    and    Milburn 
streets,  Buffalo,  N.  Y.,  will  be  paved. 

North  Second  street,  Brooklyn,  N.  Y., 
will  be  widened  at  a  cost  of  $323,000. 

Main    street,   Kenosha,    Wis.,   will    be 
paved  and  curbed  at  a  cost  of  $16,340. 


Milwaukee  and  East  Eleventh  streets, 
Portland,  Oregon,  will  be  macadamized. 

Central  avenue,  from  Seventh  to  Fourth 
streets,  Alamedo,  Cal.,  is  to  be  improved. 

Fifty  thousand  dollars  will  probably  be 
expended  on  roads  at  New  Rochelle,  N.  Y. 

Erie  street,  Jersey  City,  N.  J.,  will  be 
graded,  curved  and  paved  with  Belgian 
block. 

The  city  of  Pekin.  111.,  is  considering  the 
means  of  raising  $27,000  to  be  used  for 
paving. 

The  Tampa  (Fla.)  council  has  ordered 
the  grading  of  a  number  of  streets  and 
avenues. 

Broadway,  De  Forrest,  Bush  and  South 
Fifteenth  streets,  Seattle,  Wash.,  will  be 
improved. 

Proposals  will  be  received  until  Jan.  6 
for  the  brick  paving  of  Main  street, 
Venice,  111. 

Fort  Howard,  Wis.,  has  spent  about 
$80,000  for  paving  and  sewers  during  the 
past  season. 

A  movement  has  been  started  to  have 
Fremont  street,  Fostoria,  Ohio,  paved  and 
boulevarded. 

Three  streets  are  to  be  opened  between 
Central  Park  avenue  and  Garfield  Boule- 
vard, Chicago. 

Irving  and  Milton  avenues,  San  Diego, 
Cal.,  will  be  extended  and  Logan  avenue 
straightened. 

The  proposed  paving  of  Cleveland  Place, 
Denver,  Colo.,  will  cost  $17,470,  and  of  Court 
Place,  $29,000. 

J  street,  Sacramento,  Cal.,  is  to  be  re- 

Eaved.    Asphalt,  basalt  and  granite  are 
eing  discussed. 

Ten  thousand  dollars  will  be  expended 
in  macamadizing  Grand  Park  avenue.  Ma- 
maroneck.  N.  Y. 

The  growth  of  Washington,  D.  C,  during 
the  past  year  has  created  a  necessity  for 
more  street  paving. 

Julian  and  San  Salvador  streets,  San 
Jose,  Cal.,  are  to  be  graded  and  furnished 
with  stone  sidewalks. 

A  new  street  is  to  be  opened  to  extend 
from  Howard  street  through  the  marsh, 
south  of  Elkton,  Md. 
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Parts  of  Front,  Gambler,  Vine,  Chestnut, 
Sugar,  Main  and  High  streets,  Mt.  Vernon, 
Ohio,  are  to  be  paved. 

Greene  avenue,  from  Bedford  to  Nos- 
strand  avenues,  Brooklyn,  N.  Y.,  will  be 
re-paved  with  asphalt. 

Citizens  of  Oakland,  Cal.,  are  protesting 
against  the  proposed  widening  of  Broad- 
way and  Fourteenth  street. 

S.  M.  Harrington  has  the  contract  for 
grading  Main  street,  Lewiston,  Idaho.  The 
work  will  cost  the  city  about  $12,000. 

A  $30,000  country  road  will  be  con- 
structed on  the  division  line  between 
Queens  and  Suflfolk  counties.  New  York. 

It  is  estimated  that  the  sum  of  $32,000 
will  be  necessary  to  meet  the  municipal 
expenses  of  Fort  Howard,  Wis.,  this  year. 

C.  Culver,  of  Boone,  la.,  has  the  contract 
for  the  brick  paving  of  Eighth  and  Story 
streets  in  the  business  portion  of  the  city. 

The  report  of  the  city  engineer  of  St. 
Paul,  Minn.,  shows  $94,^^  expended  for 
paving,  and  $24,187  for  curbs  and  gutters 
during  the  last  year. 

An  ordinance  has  been  adopted  by  the 
city  council  of  Erie,  Pa.,  for  the  paving  of 
Fourth  street,  from  State  to  French,  with 
brick. 

An  effort  is  being  made  to  have  the  old 
Bergen  road,  between  Cator  and  Green- 
ville avenues,  Greenville,  N.  J.,  graded  and 
paved. 

Parts  of  Second,  Harrison,  Main,  Brady, 
Third,  Front  and  Ripley  streets  and  sev- 
eral alleys,  Davenport,  la.,  are  to  be  paved 
with  brick. 

Parts  of  Fourth,  York,  Columbia  and 
Isabella  streets  and  Washington  avenue, 
Newport,  Ky.,  will  be  paved  with  brick  in 
the  early  spring. 

The  city  council,  of  Easton,  Pa.,  is  con- 
sidering ordinances  for  the  paving  of  two 
streets  with  vitrified  brick  on  a  six-inch 
base  of  concrete. 

Twenty-second  street,  from  Monroe  to 
Woodruff  avenue,  Toledo,  0.,  will  be  paved. 
Curtis  and  Bancroft  streets  will  probably 
be  macadamized. 

The  contract  for  paving  four  squares  on 
George  and  Market  streets,  York,  Pa.,  has 
been  awarded  to  Odenwalt  and  Huber  at 
$2.97  per  square  yard. 

Assessments  have  been  made  for  macad- 
amizing Timea  street,  from  Fifteenth  to 
Sixteenth,  and  Ninth  street,  from  Fulton 
to  Orleans,  Keokuk,  la. 

The  presentation  to  the  city  of  Cleve- 
land, Ohio,  of  the  magnificent  Gordon 
park,  will  call  for  the  construction  of 
many  streets  and  boulevards. 


West  Sixteenth  and  Seventeenth  streets, 
from  Gaines  to  Main  street,  and  Spring 
street  from  Fifteenth  to  Eighteenth  street. 
Little  Rock,  Ark.,  will  be  improved. 

Parts  of  Charles  street,  Dalton  avenue 
and  Morris  place,  Cincinnati,  will  be  paved 
with  brick.  Shillito  street,  from  Race 
to  Elm,  with  be  paved  with  asphalt. 

The  contract  for  the  improvements 
around  the  public  square  at  Wilkes  Barre, 
Pa.,  has  been  awarded  to  Parker  &  CuUis. 
The  work  will  not  be  begun  until  spring. 

Hickory  street,  from  Ninth  to  St.  Louis 
avenue;  Main  street,  from  Twelfth  to 
Nineteenth,  and  Sixth  street  from  Main  to 
Delaware,  Kansas  City,  Mo.,  are  to  be 
paved. 

Parts  of  Glen  Parker  avenue,  Taylor 
street.  Elm  street  and  Hopkins  avenue, 
Cincinnati,  O.,  will  be  paved.  A  brick 
pavement  will  be  laid  on  Oak  avenue  at  a 
cost  of  $19,242. 

Burlington,  la.,  laid  50,000  yards  of  brick 

Saving  last  year,  and  is  planning  for  more 
uring  '93.  The  Granite  Brick  Company, 
of  that  city,  is  furnishing  all  its  brick  to 
the  home  market. 

Ordinances  have  been  passed  providing 
for  the  paving  of  Twelfth  street,  between 
Frost  avenue  and  Broadway,  and  Inde- 
pendence avenue,  from  Grand  to  Highland 
avenues,  Kansas  City,  Mo. 

Second  street,  between  Market  and 
Green:  Green  street,  between  Main  and 
Second,  and  Church  street,  between  Myrtle 
avenue  and  the  Richmond  road,  Ottumwa, 
la.,  will  be  paved  and  curbed. 

Bids  have  been  opened  for  the  paving  of 
parts  of  Dorr  street.  Western  arenue,  Wi^ 
consin  street  and  Nebraska  avenue,  To- 
ledo, O.  A  protest  is  being  made  against 
the  proposed  paving  of  Curtis  street. 

About  four   and  one-quarter  miles   of 

Eaving,  almost  all  of  which  is  to  be  cedar 
locks,  will  be  laid  next  season  in  Minne- 
apolis. The  most  extensive  work  will  be 
done  on  Franklin,  Washington  and  Eighth 
avenues. 

A  movement  is  being  made  in  Nebraska 
City,  Neb.,  for  the  paving  of  First  avenue 
this  year.  Public  improvements  in  Ne- 
braska City  during  1892  were  confined  al- 
most exclusively  to  street  paving.  Nearly 
$75,000  were  expended  in  this  work.  The 
material  used  is  mostly  brick. 

Street  paving  in  Dayton,  Ohio,  will  be 
resumed  with  vigor  in  the  spring.  Plans 
and  specifications  for  the  construction  of 
over  ten  miles  of  work  have  already  been 
ordered.  Among  the  streets  that  are  to  be 
paved  are  St.  Clair,  Kenton,  East  Fourth, 
West  Fourth,  West  Third,  Bridge,  Brown, 
Wilkinson  and  Perry. 
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There  will  be  expended  for  street  im- 
provements in  Boston  the  sum  of  $1,280,- 
000.  Of  this  Commonwealth  avenue  will 
get  $200,000;  Columbia  avenue,  $100,000; 
India  Square,  $100,000;  Harrison  avenue, 
$225,000;  Orchard  Park,  $60,000,  and  the 
Street  Paving  Department,  $100,000. 

Street  improvements  in  San  Francisco, 
Cal.,  will  include  the  extension  of  Potrero 
avenue  and  Post  street,  the  curbing  with 
granite  and  the  paving  with  basalt  blocks 
or  bituminous  rock,  of  parts  of  Broad- 
way, Pierce,  Bluxome,  Stevenson  and  Oak 
streets.  A  movement  is  being  made  for 
the  repaving  of  Van  Ness  avenue. 

The  Boston  board  of  street  commission- 
ers have  submitted  a  report  relating  to  a 
recent  visit  made  by  them  to  the  cities  of 
New  .York,  Brooklyn,  Chicago,  St.  Louis, 
Cincinnati,  Atlanta  and  Kansas  City,  for 
the  purpose  of  examining  into  the  meth- 
ods adopted  bv  those  municipalities  in 
laying  out  and  constructing  streets  and 
paying  for  the  same. 

Ten  blocks  of  Edgecombe  avenue ;  West- 
chester avenue,  from  Prospect  to  the 
Southern  Boulevard ;  Twelfth  avenue,  from 
One  Hundred  and  Twenty-ninth  to  One 
Hundred  and  Thirtieth  street;  Fifty- 
eighth  street,  from  Eleventh  avenue  to 
the  Hudson  river,  New  York  City,  will  be 
paved.  Boscobel  avenue  will  be  opened 
as  an  approach  to  the  Washington  bridge. 

Portland.  Oregon,  is  tired  of  macadam 
streets.  The  subject  is  being  discussed  in 
such  a  manner  as  will  probably  lead  to  the 
paving  of  all  the  principal  streets  of  the 
eity.  A  contract  has  been  made  for  the 
paving  of  seven  blocks  of  Morrison  street 
with  Trinidad  asphalt.  The  contract  has 
been  let  for  $22,406  for  the  paving  with 
bituminous  rock  of  Burnside  street  from 
First  to  Washington. 

A  targe  amount  of  street  work  is  con- 
templated in  Peoria,  111.  The  following 
streets  will  probably  be  paved  with  brick : 
Adams,  from  Hamilton  to  Spring;  Fulton, 
from  Jefferson  to  Water ;  Jefferson,  from 
Wayne  to  Abington ;  Hamton,  from  Mon- 
roe to  North;  Crescent  Avenue;  First, 
from  Spencer  to  Seventh;  Second,  from 
State  to  Spencer;  Spring;  Third  and 
Fourth,  from  Franklin  to  Spencer. 

The  city  clerk,  of  Creston,  la.,  will  re- 
ceive proposals  until  January  23  for  pav- 
ing Adams  street,  from  Walnut  to  Divis- 
ion, about  10,666  square  yards ;  Pine  street, 
from  Mills  to  Adams,  about  4,480  souare 
yards,  and  Maple  street  from  Mills  to 
Adams  about  3,200  square  yards;  the 
work  to  be  completed  as  early  as  prac- 
ticable in  the  spring.  The  pavement 
is  to  be  of  brick  with  four  inches  of 
sand  underneath,  five  and  one-quarter 
inches  of   sifted  sand   between  the  two 


courses,  and  an  upper  layer  of  one  inch  of 
fine,  sharp  sand. 


SSWSRAQS. 

Dead  wood,  S.  D.,will  have  a  sewer  system. 

Fort  Scott,  Kan.,  is  to  have  a  new  $15,000 
sewer. 

A  sewer  system  is  being  put  in  at  Waxa- 
hatchie,  Tex. 

Texarkana,  Ark.,  is  improving  its  sew- 
erage system. 

A  system  of  sewerage  is  in  contempla- 
tion for  Columbia,  Tenn. 

Grand  Junction,  Colo.,  is  agitated  over 
the  question  of  sewerage. 

In  1893  the  city  of  Minneapolis  expects 
to  lay  six  miles  of  sewers. 

A  ten-inch  pipe  sewer  will  be  laid  on 
Muzzey  street  at  Chicopee,  Mass. 

Batavia,  N.  Y.,  is  considering  the  ques- 
tion of  a  complete  system  of  sewerage. 

Dickman  Bros,  are  putting  in  sewer  con- 
nections on  N  street  at  South  Omaha,  Neb. 

Moulden,  Fries  &  Barr,  contractors,  are 
constructing  a  large  sewer  at  Tipton,  Ind. 

It  has  been  voted  by  the  citizens  of 
Stamford,  N.  Y.,  to  construct  a  sewer  sys- 
tem. 

The  sewer  system  will  be  extended  con- 
siderably next  year  at  North  Tonawanda, 

N.  Y. 

A  sewer  is  wanted  in  Twelfth  street, 
from  Parade  to  the  eastern  city  limits  at 
Erie,  Pa. 

A  committee  is  contemplating  a  general 
revision  of  the  sewerage  system  of  Wash- 
ington, D.  C. 

The  aldermen  of  Lynn,  Mass.,  appro- 
priated $20,000  for  sewers  in  Boston,  Tudor 
and  Lewis  streets. 

The  citizens  of  Reading,  Pa.,  recommend 
for  adoption  a  sewerage  system  that  will 
cost  about  $375,000. 

The  city  of  Fremont,  Neb.,  has  voted 
$90,000  sewerage  bonds  this  season  for 
work  now  being  done. 

Richard  Lowrie  was  awarded  the  con- 
tract for  the  construction  of  a  sewer  in 
Lloyd  street,  Chester,  Pa. 

The  sewer  extension  work  on  College 
avenue,  B  and  Mendocino  streets  at  Santa 
Rosa,  Cal.,  has  been  completed. 

King  A  Kennedy  have  completed  their 
big  sewer  contract  in  North  Des  Moines, 
la.  The  city's  improvements  in  these  un-^ 
derground  waterways  this  vear  are  greater 
than  any  year  of  previous  history. 
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Twenty-t?wo  thoasand  feet  of  sewer  pipe 
is  being  laid  at  Chautauqua.  N.  Y.  The 
total  cost  will  reach  nearly  $40,000. 

Street  improvements  ordered  and  ap- 
proved by  the  council  of  Chicago,  111.,  in- 
clude sewers  in  thirty-seven  streets. 

The  committee  on  sewers  of  the  city 
council  of  Worcester,  Mass.,  voted  to  put 
sewers  in  Orient  and  Shattuck  streets. 

The  new  sewer  system  of  Phoenix,  Ariz., 
is  completed.  It  can  now  boast  of  the 
best  sewers  and  water-works  on  the  coast. 

The  people  of  Kingston,  N.  Y.,  have  de- 
cided to  expend  the  sum  of  $20,000  on  the 
construction  of  a  complete  sewer  system. 

Harrisburg,  Pa.,  will  construct  twelve- 
inch  terra  cotta  pipe  sewers  in  Penn 
street,  Sayford  avenue  and  James  avenue. 

An  order  has  been  presented  the  board 
of  aldermen  of  Newton,  Mass.,  laying  out 
common  sewers  on  Chestnut  and  Hunter 
streets. 

The  sewerage  question  is  the  subject  of 
considerable  discussion  at  Niagara  Falls, 
N.  Y.  The  minimum  estimate  of  the  cost 
is  $126,066. 

Tyler,  Tex.,  is  to  have  a  sewerage  sys- 
tem at  once.  The  system  will  cover 
twenty-eight  blocks  in  the  principal  part 
of  the  city. 

An  extension  of  the  sewerage  system  is 
in  contemplation  from  Douglass  avenue 
through  Sixth  street  northward,  at  Bridge- 
port, Tenn. 

A  twenty,  eighteen,  fifteen  and  ten  inch 
tile  sewer  will  be  built  in  Clinton  street, 
Buffalo,  N.  Y,,  and  a  twelve  inch  tile  sewer 
in  Newton  street. 

South  Milwaukee,  Wis.,  will  have  a  com- 
plete system  of  water-works  and  sewerage. 
Also  an  electric  plant  to  furnish  arc  and 
incandescent  lights. 

Plans  for  a  sewage  system  for  the  entire 
village  have  been  prepared  by  DeWitt  C. 
Smith,  of  Schenectady,  N.  Y.  The  esti- 
mated cost  is  $22,000. 

Residents  of  the  Twenty-eighth  ward 
have  signed  a  petition  for  sanitary  sewers 
in  six  blocks  adjoining  Taylor  and  Delmar 
avenues  at  St.  Louis,  Mo. 

William  Sommer  has  been  awarded  the 
contract  for  a  sewer  on  North  Tenth  street 
to  North  Grand  avenue,  and  east  to  O'Don- 
nell  street,  at  Springfield,  111. 

Engineer  Van  Buren,  of  the  department 
of  city  works,  of  Brooklyn,  N.  Y.,  is  plan- 
ning the  construction  of  a  sewer  system 
east  of  Ninth  avenue  and  south  of  Fif- 
teenth street,  and  also  south  of  Eastern 
Parkway,  between  Prospect  Park  and 
Ralph  avenue. 


The  subject  of  a  sewerage  commission 
for  the  city  of  Salem  and  the  towns  of 
Beverly,  Peabody  and  Dan  vers,  all  in  Mass., 
is  being  talked  of  in  those  places. 

Work  will  begin  in  early  Spring  on  the 
Third  street  sewer  at  Ft.  Wayne.  Ind.  It 
will  be  approximately  5,400  feet  in  length, 
and  its  estimate  cost  will  be  $38,000. 

Sewers  will  be  constructed  in  Williams 
avenue,  Mississippi  avenue,  Borthwick 
street  and  Kearney  street  at  Portland, 
Ore.    Bids  have  been  opened  for  same. 

Fredin  and  Wilson  will  build  a  sanitary 
sewer  t^h rough  block  23,  Third  division, 
at  Duluth,  Minn.,  at  a  bid  of  $3,636.  The 
contract  is  to  be  completed  June  1st,  1893. 

The  Court  street  sewer  extensions  at 
Pekin,  111.,  have  been  completed.  The  im- 
provement is  permanent  and  the  value  of 
property  along  that  street  is  largely  in- 
creased. 

Contractors  Schneider  &  Bakorney  have 
completed  the  Tenth  avenue  sewer  at 
Cedar  Rapids.  It  is  six  and  a  half  feet  in 
the  clear,  730  feet  long,  built  of  brick  and 
cost  $6,000. 

The  outlay  for  sewers  at  St.  Paul,  Minn., 
during  the  past  year  represents  a  total  cost 
of  $234,644.22.  Seven  and  a  half  miles  were 
laid.  During  1893  this  will  be  increased  by 
24,460  feet. 

The  Broad  street  sewer  at  Chattanooga, 
Tenn.,  is  declared  quite  a  success.  A  20- 
inch  pipe  leads  to  the  river,  where  the 
wastage  is  deposited  where  a  moving  cur- 
rent carries  it  away. 

Maps  and  plans  have  been  made  by  F. 
K.  Baxter,  of  Utica,  N.  Y.,  showing  the  es- 
timated cost  of  sewers  for  Herkimer,  N. 
Y.,  to  be  $35,000.  The  city  has  been  dis- 
cussing the  sewerage  question  for  several 
years. 

The  work  of  excavating  for  the  big 
sewer  of  the  Tenth  ward  at  Ft.  Wayne, 
Ind.,  was  begun  at  the  foot  of  Glasgow 
avenue.  F.  E.  Cole  is  the  contractor,  and 
the  cost  of  the  sewer  in  round  numbers  is 
$81,000. 

The  laying  of  the  Military  avenue  main 
sewer- pipe  from  Platte  avenue  east  to  the 
sewer  outlet  ditch  at  Fremont,  Neb.,  has 
been  completed.  This  line  covers  a  dis- 
tance of  7,100  feet  or  about  one  and  one- 
third  miles. 

The  state  board  of  health  has  not  re- 
ported favorably  on  the  proposed  system 
of  sewers  for  Carthage,  N.  C,  as  planned 
by  Engineer  McComb.  Mr.  Bogart  is  en- 
gmeer  for  the  board  and  will  require  the 
commissioners  to  change  their  plans  so 
that  the  sewage  will  be  carried  below 
the  town,  involving  great  additional  ex- 
penditure, making  the  cost  of  the  system 
at  least  $200,000. 
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An  intercepting;;  sewer  will  be  built  along 
the  water  front  at  the  foot  of  Alice,  Jack- 
son, Madison  and  Oak  streets,  at  Oakland, 
Gal.  The  improvement  will  cost  between 
$2,000  and  $3,000,  the  sewer  being  about 
2,000  feet  long. 

A  number  of  sanitary  engineers  are  sur- 
veying the  village  streets  of  Westerly,  R. 
I.,  in  order  to  furnish  a  plat  for  a  com- 
plete system  of  sewerage  to  cover  the  ter- 
ritory included  within  the  limits  of  the 
school  district. 

Work  has  been  commenced  on  the 
twenty -four  inch  sewer  on  East  Davis 
street.  This  is  the  Northern  conduit  of 
the  terra  cotta  system.  The  terra  cotta 
system  extends  east  only  as  far  as  East 
Sixteenth  street. 

An  ordinance  has  been  passed  at  Se- 
attle, Washington,  establishing  a  public 
sewer  on  Third  street,  beginning  at  a  point 
thirty  feet  south  of  the  south  line  of  Co- 
lumbia street,  and  connecting  with  the 
public  sewer  on  Cherry  street. 

Tschirgi  &  Kr ingle  are  making  slow  prog- 
ress with  the  Fourth  district  sewer  along 
Sixteenth  street  at  Rock  Island,  III.  All 
along  that  street  the  sewer  lies  deep  be- 
low the  surface,  and  the  work  is  rendered 
much  more  tedious  on  that  account. 

The  board  of  sewer  commissioners  of  the 
city  of  Pawtucket,  R.  I.,  are  making  prep- 
arations for  this  year's  sewer  work  by 
advertising  for  bids  to  furnish  1,600,- 
000  hard  burned  body  bricks.  Delivery  of 
same  is  to  begin  on  the  16th  of  this  month. 

The  material  growth  ot  Plymouth,  Ind., 
and  the  introduction  of  water-works  has 
made  the  question  of  a  proper  and  ade- 
quate system  of  sewerage  the  most  im- 
portant one  the  city  will  have  to  solve  for 
several  years.  A  trunk  sewer  has  been 
planned  at  a  cost  of  $7,760. 

A  state  ditch  sewer  is  to  be  constructed 
in  Indianapolis,  Ind.  It  will  be  1 1,000  feet 
long,  varying  in  size  from  five  and  a  half  to 
ten  feet,  and  will  cost  $250,000.  Prepara- 
tions for  extensive  sewer  work  will  be 
made  during  the  winter  and  work  com- 
menced in  the  early  spring. 

James  Hillery  has  contracted  with  pri- 
vate parties  at  Washington,  Ohio,  to  build 
a  vitriKed  pipe  sewer  from  Paint  creek  to 
the  Worthington  block,  which  will  cost 
$600.  The  work  is  now  under  headway, 
and  will  be  pushed  to  completion  at  once. 

An  ordinance  has  been  passed  at  Mo- 
line,  111.,  for  the  construction  of  a  sewer, 
beginning  at  the  west  line  of  Twenty- 
sixth  street  at  the  center  of  Sixth  avenue, 
thence  run  west  on  Sixth  avenue  to  the 
center  of  Twenty-third  street,  thence  run 
north  to  Fifth  avenue,  to  connect  with  the 
sewer  on  that  street. 


Sealed  proposals  will  be  received  by  the 
city  clerk  of  Toledo,  Ohio,  until  January  9. 
1893,  for  the  construction  of  a  cylindrical 
brick  sewer,  two  and  one-half  feet  inside 
diameter  and  four  inch  shell,  along  the 
center  line  of  Woodville  street  from  the 
sewer  in  Nevada  street  to  the  center  of 
Navarre  avenue. 

City  Engineer  Thomson  is  considering  a 
petition  requesting  some  changes  in  the 
proposed  main  extensions  of  the  Lake 
Union  sewer  tunnel,  at  Seattle,  Wash. 
The  work  in  the  tunnel  proper  is  in  satis- 
factory progress,  and  the  aim  will  be  to 
have  the  extensions  completed  ready  for 
service  when  the  tunnel  proper  is  done. 

At  Kansas  City.  Mo.,  a  public  sewer  will 
be  constructed  along  the  old  bank  of  the 
Missouri  river  from  a  point  east  of  Santa 
Fe  street  to  a  point  near  the  state  line  and 
connecting  with  the  sewer  system  of  Kan- 
sas City,  Kan.  A  $29,441.60  extension  will 
also  be  made  to  the  O.  K.  creek  sewer. 
Charles  Shestedt  &  Sons  received  the  con- 
tract. 

Sealed  proposals  have  been  advertised 
at  Roanoke,  Va.,  for  the  construction  and 
completion  of  the  following  lines  of  sew- 
ers: Terracotta  sewer  pipe,  on  Jefferson 
street  south,  between  Campbell  and  Taze- 
wel  avenues,  section  nine;  and  between 
Campbell  and  Luck  avenues  and  between 
Henry  and  Commerce  streets  in  section 
ten. 

The  Citizens*  Improvement  Club  of 
Woodlawn  Park,  Chicago,  are  discussing 
the  advisability  of  asking  the  city  council 
to  pass  an  ordinance  whereby  the  sewer- 
age system  of  Woodlawn  will  hereafter  be 
maintained  by  the  city,  and  that  the  prop- 
erty-owners be  no  longer  compelled  to 
undergo  an  assessment  for  its  mainte- 
nance. 

Preparations  are  being  made  for  exten- 
sive sewer  construction  in  Chicago  next 
year.  Bids  for  nearly  $2,000,000  worth  of 
sewers  have  been  opened.  The  contem- 
plated improvements  are  fifty-three  in 
number.  Among  these  improvements  is 
the  largest  sewer  in  the  city  which  is  nine 
feet  in  diameter  and  seven  and  a  half 
miles  long. 

The  city  board  of  equalization  of  Salt 
Lake  City,  Utah,  instructed  the  city  at- 
torney to  draw  an  ordinance  authorizing 
the  assessor  and  collector  to  levy  the  tax 
for  the  extension  of  the  sewer  system  on 
the  property  along  the  east  side  of  Second 
West  street,  between  First  and  Second 
South  ;  the  west  side  of  First  West  street, 
between  First  and  Second  South  streets, 
and  on  the  north  side  of  Second  South, 
between  First  and  Second  West. 
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The  people  living  in  the  south-west  part 
of  the  city  of  Kacine,  Wis.,  in  the  vicinity 
of  Blue  river,  are  circulating  a  petition  to 
be  presented  to  the  council  to  have  a  main 
sewer  built  this  coming  summer.  During 
the  past  season  four  and  a  half  miles  have 
been  completed  at  a  cost  of  $25,000  and 
turned  over  to  the  city.  The  members  of 
the  board  have  carefully  inspected  the 
work  and  pronounced  it  a  first-class  job  in 
every  respect. 


WATSR'WORKS. 

Fergus  Falls,  Minn.,  will  own  its  water- 
works. 

The  water-works  system  at  Boyd,  Wis., 
cost  $6,000. 

Kenosha,  Wis.,  will  expend  about  $175,000 
for  water-works. 

Fitchburg,  Mass.,  has  appropriated  $11,- 
000  for  water-works. 

Fremont,  Neb.,  has  recently  spent  $29,- 
000  for  water-works  extensions. 

The  new  water-works  standpipe  at  Dub- 
lin, Tex.,  will  soon  be  completed. 

Bids  for  building  water- works  at  Pitts- 
ford,  Vt.,  are  want^  until  Jan.  10. 

Two  thousand  dollars  have  been  used  in 
extending  the  water-works  at  Albion,  Nev. 

A  $4,000  water-works  system  will  be  built 
at  the  county  insane  asylum,  Racine,  Wis. 

The  contract  has  been  let  for  a  svstem 
of  water-works  in  Niobrara,  Neb.,  of 
$3,600. 

The  new  water-works  at  Owosso,  Mich., 
will  be  completed  about  the  middle  of  this 
month. 

Cannelton,  Ind.,  is  to  have  a  new  water- 
works plant,  the  cost  of  which  will  be 
$50,000. 

The  Stratford  Supply  Company  offer  to 
sell  out  to  the  city  of  Stratford,  111.,  for 
$100,000. 

A  new  department  of  public  works,  the 
water  bureau,  is  to  be  established  at 
Chicago. 

Fourteen  thousand  dollars*  worth  of 
bonds  have  been  voted  for  water- works  in 
Kendrick,  Idaho. 

Twenty-four  new  filters  have  been  placed 
in  the  reservoirs  of  the  Chattanooga,Tenn., 
city  water  company. 

The  Port  Huron  (Mich.)  water  board 
has  decided  to  purchase  a  2,000,000  gallon 
pump  at  a  cost  of  $41,000. 

The  Northern  Water  Storage  Company 
has  been  incorporated  at  Denver,  Col., 
with  a  capital  stock  of  $50,000. 


The  work  of  laying  new  water  mains  on 
West  Elm  street  at  Peoria,  111.,  is  being 
pushed  as  rapidly  as  possible. 

The  laying  of  the  water  mains  through 
the  diiTerent  streets  of  the  town  of  Steel- 
ton,  Pa.,  is  being  pushed  rapidly. 

Winchester,  Mass.,  has  petitioned  the 
legislature  for  power  to  issue  $100,000  in 
bonds  for  water- works  extensions. 

The  Cornell  dam,  to  be  built  in  the  Cro- 
ton  river,  to  increase  the  water  supply  of 
New  York  city  will  cost  $4,000,000. 

The  city  council  of  Dubuque,  la.,  has  de- 
cided to  buy  the  plant  of  the  Dubuque 
water  company  six  months  hence. 

A  $2,500,000  4%  fifty  year  loan  for  the 
extension  and  perfection  of  the  water 
supply  of  Boston  is  under  consideration. 

The  aldermen  of  Lowell,  Mass.,  have 
voted  for  a  loan  of  $100,000  for  a  driven 
well  system  to  afford  an  auxiliary  water 
supply. 

The  council  of  Danville,  Ky.,  has  author- 
ized John  McLeod  to  prepare  plans  and 
estimate  for  the  construction  of  a  system 
of  water-works. 

Kearney  and  Arlington,  N.  J.,  are  look- 
ing for  water.  It  is  proposed  to  sink  a  se- 
ries of  artesian  wells  and  pump  the  water 
into  a  standpipe. 

The  city  of  Rome,  Ga.,  will  construct  a 
new  $500,000  water-works  system.  Two 
reservoirs  of  2,000,000  and  3,000,000  gallons 
capacity,  respectively,  will  be  built. 

The  city  of  Spokane,  Wash.,  has  bor- 
rowed $500,000  for  the  purpose  of  securing 
a  good  water  system.  It  has  been  decided 
to  spend  $312,000  in  the  laying  of  pipes. 

The  citizens  of  Buchanan,  Mich.,  are 
agitating  the  question  of  erecting  a  dam 
in  the  St.  Joseph  river  to  obtain  water  for 
a  water-works  system  and  electric  light 
plant. 

A  committee  appointed  by  the  Lebanon, 
Ind.,  council  is  maRing  an  inspection  tour, 
visiting  the  water-works  of  various  cities, 
with  a  view  of  estimating  the  cost  of  a 
plant  in  Lebanon. 

When  the  present  improvements  are 
completed,  Chadron,  Neb.,  will  have  a 
water-works  system  costing  nearly  $75,000. 
A  reservoir  holding  1,000,000  gallons  stands 
192  feet  above  the  level  of  the  city. 

The  water-works  question  is  being  agi- 
tated at  Waukegon,  111.;  Tipton,  Ind.; 
Barnesville,  Ga.;  Edgefield, S. C. ;  DeKalb, 
III.;  Winthrop,  Mass.;  Ipswich,  Mass.; 
Winnipeg,  Man. ;  Girard,  O. ;  Ashland,  0. ; 
Perrysville,  0.;  Reading,  O. ;  Cleveland, 
Tenn.;  Celina,  O. ;  Wenatchee,  Wash.; 
McSherrystown,  Pa.;  Globeville,  Colo.; 
Roodhouse,  III.,  and  Cameron,  Texas. 
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The  long-delayed  work  on  the  new  in- 
take tunnel  at  Milwaukee,  Wis.,  has  been 
resumed.  The  tunnel  will  cost  $160,000. 
When  completed  it  will  have  a  capacity  of 
60,000,000  gallons  a  day.  It  will  not  be 
ready  for  use  before  next  fall. 

Bamesville,  Ga.,  El  Paso,  Tex.,  Pittsford, 
Vt.,  Meridith,  N.  H.,  Way  cross,  Ga.,  Albu- 
querque, N.  M.,  Rockford,  Wash.,  Free- 
mont,  Colo.,  Buchanan,  Mich.,  Ithaca, 
Mich.,  Blanchardville,  111.,  Groesbeck, 
Tex.,  are  to  have  water-works. 

Improvements  and  extensions  will  be 
made  in  the  water- works  systems  of  Cotton- 
wood, Idaho,  and  Newburg,  N.  Y.,  Taylor, 
Tex.,  Freemont,  Neb.,  Norwood,  O ,  San 
Diego,  Cal.,  Montgomery,  Ala.,  Lexington, 
Ky.,  Chautauqua,  N.  Y.,  East  Aurora,  N. 
Y.,  Oskaloosa,  la.,  Sioux  City,  la.,  Santa 
Fe,  N.  M.,  Atlanta,  III.,  Port  Huron,  Mich., 
Beatrice,  Neb.,  Williamsburg,  Tex.,  and 
Schuyler,  Neb. 

Chicago  is  at  last  free  of  its  troubles  over 
the  water  question.  At  a  cost  of  five 
vears'  labor  and  more  than  $1,500,000  the 
four  mile  tunnel  has  been  completed  and 
is  now  in  use.  The  pumps  now  in  use  have 
a  capacity  of  40,000,000  gallons  of  water 
every  twenty-four  hours.  When  the  de- 
mand for  it  arises  139,000,000  gallons  can 
be-pumped  up  every  day  through  this  tun- 
nel. The  water  is  perfectly  clear  and  en- 
tirely satisfactory. 


BfilDQSS. 


The  iron  bridge  east  of  Auburn,  Ind.,  is 
completed. 

The  Middlefork  bridge  is  completed  at 
Rossville,  Ind. 

A  new  bridge  is  being  built  over  Rock 
creek  at  Richland,  Kan. 

6.  Langtrv  &  Sons  have  finished  a 
bridge  at  Melvern,  Kan. 

A  new  bridge  is  being  built  on  West 
Main  street  at  Trinidad,  Colo. 

A  new  $50,000  iron  bridge  is  being  built 
on  Gay  street,  Knoxville,  Tenn. 

A  new  bridge  has  been  constructed  over 
Falling  Run  at  New  Albany,  Ind. 

The  O.  &  M.  Company  is  putting  in  a 
new  steel  bridge  near  Medora,  Ind. 

A  new  bridge  is  wanted  to  span  the 
Colorado  river  at  Wharton,  Texas. 

Messrs.  Hanson  and  Smith  are  building 
a  bridge  in  the  town  of  Norman,  111. 

A  new  bridge  is  contemplated  on  West 
Seventh  street,  in  New  Albany,  Ind. 

The  work  on  the  steel  bridge  at  Leaven- 
worth, Kan.,  is  under  way.  A  dyke  and 
two  abutments  are  to  be  built  this  winter. 


Aurora,  III.,  expects  to  have  a  viaduct 
built  over  the  Q  tracks  at  Lincoln  avenue. 

A  bridge  is  badly  needed  between  the 
Second  and  Fifth  wards  at  Houston,  Texas. 

Montgomery  creek  is  spanned  by  a  new 
iron  bridge  northwest  of  Knightstown,  Ind. 

A  new  iron  bridge  is  being  put  across 
Fountain  creek  at  Campbell's  station, 
Tenn. 

A  much  needed  bridge  has  been  erected 
on  the  North  street  road,  one  mile  west  of 
Horton,  Kan. 

The  bridge  over  Temescal  creek  on  Shat- 
tuck  avenue  at  Temescal,  Cal.,  is  under- 
going repairs. 

The  Detroit  Bridge  Company  are  build- 
ing a  bridge  at  Prophetstown,  111.,  in  con- 
sideration of  $25,979. 

A  substantial  iron  bridge  is  now  being 
constructed  over  Cherry  creek,  one  mile 
south  of  Hallowel,  Kan. 

The  town  council  of  Bessimer,  Colo.,  is 
arranging  its  finances  to  build  a  viaduct 
across  the  railroad  tracks. 

Work  has  been  commenced  on  the  Jack- 
sonville and  Southeastern  bridge  across 
the  Illinois  river  at  Havana,  111. 

Merrill,  Wis.,  is  to  have  a  new  wagon 
bridge  across  the  Wisconsin  river  between 
the  West  Side  and  the  Sixth  ward. 

Work  is  progressing  rapidly  on  the 
bridge  at  the  foot  of  Clinton  street  across 
Black  river  to  West  LaCrosse,  Wis. 

The  question  of  bridging  the  Brazos 
river  in  Parker  county,  Texas,  has  been 
revived  by  the  county  commissioners. 

D.  H.  Young  was  awarded  the  contract 
for  building  a  new  bridge  over  Cedar  river 
at  Chartes  City,  la.,  in  consideration  of 
$10,849. 

The  Rea  bridge  across  the  Sangamon 
river  west  of  Cerro  Grorda,  111.,  has  been 
completed  and  accepted  by  the  board  of 
supervisors. 

The  county  commissioners  of  Cowley 
County,  Kan.,  will  construct  a  new  bridge 
across  Walnut  river  in  Creswell  township, 
that  county. 

J.  L.  Bayley  was  awarded  the  contract 
for  constructing  a  bridge  over  Hangman 
creek  on  the  Medical  Lake  road  from 
Spokane,  Wash. 

Two  new  bridges  will  be  built  at  Weath- 
erford,  Tex;  one  across  Butcher  branch, 
between  Oak  and  Columbia  streets  and 
one  on  Walnut  street. 

The  bridge  being  constructed  at  Monte- 
zuma, Ind.,  is  beginning  to  take  on  a 
bridge-like  appearance.  The  first  span  on 
the  east  side  is  completed. 
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The  Fifth  street  bridge  at  Atchison, 
Kan.,  is  to  be  repaired  and  a  new  bridge 
will  span  White  Clay  creek  on  Santa  Fe 
street  near  St.  Louis  college. 

The  Victoria  bridge  over  the  St.  Law- 
rence at  Montreal  is  two  miles  long,  cost 
over  $5,000,000,  and  contains  10,600  tons  of 
iron  and  3,000,000  cubic  feet  of  masonry. 

The  Llano  bridge,  at  Llano,  Texas, 
which  has  been  in  course  of  construction 
for  some  time  past,  is  completed.  It  is  800 
feet  long,  four  spans,  crossing  the  Llano 
river  and  cost  about  $40,000. 

The  St.  Louis  and  Madison  Bridge  and 
Transfer  Company,  with  a  capital  stock  of 
$350,000,  will  be  organized  under  the  Illi- 
nois law  to  build  a  wagon  way  and  elec- 
tric street  car  line  over  the  merchants' 
bridge  in  North  St.  Louis. 


STREET    LIGHTING. 

Yoakum,  Tex.,  will  be  lighted  by  elec- 
tricity. 

Anderson,  Ind.,  is  to  have  a  $35,000  elec- 
tric plant. 

Nuda,  N.  Y.,  is  to  be  illuminated  with 
electricity. 

Electric  street  lights  are  soon  to  be  used 
in  Holly,  Mich. 

A  $10,450  electric  plant  will  be  erected 
in  Fayette,  Mo. 

Brownwood,  Tex.,  will  soon  be  lighted 
with  electricity. 

Franklinville,  N.  Y.,  will  probably  be 
lighted  by  electricity. 

Schuyler,  Neb.,  will  spend  $7,500  in  ad- 
ditional electric  lights. 

An  electric  light  plant  is  to  be  estab- 
lished at  Hillsdale,  Mich. 

Arrangements  are  being  made  for  elec- 
tric lights  at  Knowlton,  Que. 

Lexington,  Neb.,  has  voted  to  bond  the 
city  for  the  purpose  of  putting  in  electric 
lights. 

The  citizens  of  Madison,  Neb.,  have 
voted  to  issue  bonds  for  $3,500  for  an  elec- 
tric light  plant. 


RUBUO    RARKS. 

Orange,  Cal.,  has  two  parks  under  way. 
A  public  park  is  talked  of  in  Rockford, 

Anaheim,  Cal.,  is  arranging  to  construct 
a  park. 

Shawnee  Park,  Louisville,  Ky.,  will  be 
improved. 

Ogden,  Utah,  will  issue  bonds  to  the  ex- 
tent of  $50,000  to  build  public  parks. 


The  city  council  of  Moscow,  Idah6,  has 
taken  steps  to  beautify  the  city  park. 

The  capitol  grounds  at  Austin,  Tex.,  will 
be  improved  by  an  artificial  lake,  bronze 
statues,  etc. 

A  tract  of  land  southeast  of  Ogden, 
Utah,  will  probably  be  purchased  by  that 
city  for  a  park. 

A  new  park  covering  two  blocks  is  under 
contemplation  by  the  North  Side  Improve- 
ment Association,  Sioux  City,  la. 

An  irregular  piece  of  ground  containing 
about  three  acres  has  been  leased  by 
the  city  of  Redlands,  Cal.,  for  park  pur- 
poses. 

Work  is  progressing  on  the  new  Sports- 
man's park  at  St.  Tx)uis,  Mo.  It  is  proposed 
to  make  the  bicycle  track  there  one  of  the 
best  in  the  country. 

The  park  commissioners  of  Council 
Bluffs,  la.,  have  on  hand  $6,000  in  ready 
money  and  propose  to  spend  it  by  adding 
another  to  an  already  fine  system  of  parks. 

Mayor  Washburne,  of  Chicago,  suggests 
that  the  Lake  Front  park  should  be  im- 

E roved,  and  that  the  water  front  should 
e  ornamented  by  an  esplanade  and  har- 
bor. 

By  the  will  of  the  late  VV.  J.  Gordon, 
Cleveland,  Ohio,  has  recently  become  the 
recipient  of  a  large  park.  A  boulevard  is 
proposed  to  connect  this  park  with  Wade 

The  improvements  of  the  public  park  of 
Oshkosh,  Wis.,  have  been  stopped  for  the 
season.  Fully  $20,000  more  will  be  ex- 
pended before  the  improvements  are  com- 
pleted. 

STREET   RAILWAYS. 

Cleveland,  O.,  has  electric  heaters  in 
street  cars. 

The  subject  of  an  electric  railway  in 
Kendallville,  Ind.,  is  being  discussed. 

Toronto,  Ont.,  will  have  its  street  cars 
operated  entirely  by  electricity  in  the  near 
future. 

An  elevated  belt  line  for  the  joint  use  of 
the  several  electric  railways  in  operation 
in  the  suburbs  of  Chicago,  is  proposed. 

The  Worcester  and  Mil  bury  Street  Rail- 
way Company,  Worcester,  Mass.,  propose 
an  extension  of  their  line  to  Southbridge 
and  Charlton. 

A  New  York  syndicate  has  bought  the 
street  railway  system  of  New  Orleans  for 
$10,000,000  and  will  change  the  motive 
power  from  mules  to  electricity. 

The  Citizens*  Street  Railway  Company 
of  Detroit  will  contract  for  the  construc- 
tion of  fifty  accelerator  cars  for  its  several 
lines,  to  be  operated  by  electricity. 
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HIGH  GRADE  WORK  AND  LOW  PRICES. 


CUTS  MADE  OF 
BUILDINGS, 
MACHINERY 
AND  CARDS. 


WOOD 

ENGRAVING 
AND  ALL  KINDS  OF 
PROCESS  WORK. 


ESTIMATES  CHEERFULLY  FURNISHED. 


V.  H.  LOCKWOOD, 

Patents 


SOLICITOR  AND  COUNSEL, 

(Succeasor  to  Chas.  P.  Jacobs) 

NO.  60  East  Market  Street. 
INDIANAPOLIS. 

BRICK   PAVEMENTS 

BY 

C.  P.  CHASE,  Civil  Engineer,  Clinton,  Iowa. 

Fall  initructioDs  from  the  beginning,  with  com- 
plete specifications. 

The  most  useful  and  reliable  hand  book  to  be 
obtained.    Price,  One  Dollar. 

H^  m  H^HH  ^  la^^^  HOPKINS  &  ATKINS 
^J  #%  ■  C^  iWI  ■  ^^WHahingtoii.D.C.  20 
■  /^  I  kal^  I  \^yj'>/\'  expH-rience. 
^^^^^^^^^^^^^^^^^^^^^^^  Write  for  infoiinaiion. 


&e  stomach,  iRer  and.  Dowels,  and* 
purify  the  blood;  are  safeand  effeo-f 
toal  ;the  best  medicine  known  for  f 
indigestion,  biliousness,  headache,  f 
constipation,  dyspepsia,  chronic* 
llYcr  troubles,  dysentery,  bad  com- ! 
plczion,dissine8Sf0ffen8iTe  breath  : 
and  all  disorders  of  the  stomach,: 
Urer  aod  bowels.  One  tabnle  Kl^se  Immediate  re-Z 
lief.  TIftke  one  at  meal  time.  Sold  by  Dmpirlsts.  A^ 
trial  bottlesent  by  mail  on  receipt  of  15  cents  • 

RIPAKS  CHiaflCAL  CO.,  10  Spruce  St..  New  Yotk,  r 


ScHlIiLlHGEt^  Bt^THEtS, 

OONTRAOTORS   FOR    •     •     • 

ASPHALT 


PAVEMENTS 

l92-d4  North  morgan  St, 

Baatern  OfHcei  at  Cincinnati.  Clereland,  Detroit 
and  Toledo,  Ohio, 


JUST  RUBUSHED, 

BRICK  FOR  STREET 
PAVEMENTS 

An  account  of  tests  made  of  Bricks  and 
Paving  Blocks,  with  a  brief  discussion  of 
Street  Pavements  and  the  methdd  of  con- 
structing them. 

BY 

M.  D.  BURKE.  C.  E. 

8vo.     Paper.     Prick,  Fifty  Cents.     Sent 

by  Mail,  Prepaid,  on  Receipt  of 

the  Price. 

LPAVIN6  AND  MUNICIPAL  ENGINEERING, 
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INDIANAPOLIS. 
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TflFLiN,  Rice 


AND 


Qonp/iNT 


MANUFACTURERS  OF  IMPROVED 

CLAY-WORKING  MACHINERY  OF 

ALL  KINDS,  SUCH  AS  CLAY  MILLS. 

DRY  AND  WET  PANS, 

THE  BARBER  STEAM  SEWER 

PIPE  PRESS,  DIES,   CLAY   BLOCKERS, 

POTTERS'  WHEELS  AND  MACHINERY 

OF  EVERY  DESCRIPTION. 

WRITE  FOR  CATALOGUE  and  PRICES. 

PROMPT  ATTENTION  AND  DISPATCH 

GIVEN  TO  ORDERS. 


Plkask  Mention  this  Papkr 


* 


AKRON 
OHIO 
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The  United  States  Brick  Press  Company 

OSWALD  KUT5CHE,  Proprietor. 

III!  Unity  Building:  •  •  79  Dearborn  Street, 

Seeopri-ltewe  CHICAGO,    ILL. 
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WHY  DOES 

T   ▼   T 


THE  U.  8.  DRY  GLflY 
= BRICK  PRESS  • 


^n 


/IKE  BETTER  F/IYmQ  BRICK 
TH/IH  /INT  OTHER  M/ICniNE? 


BECAUSE 

IT  IS  STRONG,  SIMPLE,  DURABLE,   CREATES 
GREAT  PRESSURE,  MAKES  FINE  FINISHED  FACES, 
AND  IS  COVERED  BY  THE  FOLLOWING  PATENTS: 

No.  316,856,  April  14th,  1886. 
No.  824,463,  Aagost  18th,  1886. 
No.  376,660,  December  27th,  1887 
No.  395,871,  January  8th,  1889. 

WE  BUILDIs^lMACHINES 

Clay  sent  us,  freight  prepaid,  will  receive  our  prompt  attention,  pressed  and 
burned,  and  sample  brick  returned. 

•f 

SEND  FOR  CATALOOUE  AND  PRICES  TO 

The  United  States  Brick  Press  Company 

OSWALD  KUTSCHE,  Proprietor. 

nil  Unity  Building— 79  Dearborn  Street, 

MenUon  this  paper.  CHICAQO,    ILL. 
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Prkk  riflcniriE 
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COMBINED  pug-mill  and  brick  machine  of  the  "  soft-niud  "  class. 

Investigation  of  its  entirely  new  principles  will  carry  conviction   (compar- 
ing it  with  machines  of  its  class)  that 


It  has  the  greatest  tempering  capacity  (I4  feet  of  pug-milV), 

It  hcLS  the  greatest  pressing  capacity  (working  stiff er  mud  than  all  others  of  its  class) 

Its  "life**  will  be  ten  times  that  of  any  other. 

It  is  the  strongest,  handiest,  easiest  running^  most  compact  and  simplest. 

It  will  produce  the  largest  quantity  of  the  very  best  quality  of  brick. 

It  is  very  reasonable  in  price  for  what  it  is. 

Send  for  circular,  and  ask  for  nearest  place  to  see  one  In  operation. 


The  Wellington  Machine  Company,  Wellington,  Ohio. 
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THE  GRANT  BRICK  MACHINE 


DESIGNED  ESPECIALLY  FOR 
STREET  PAVERS. 


^ 
^ 
^ 
^ 
^ 
^ 
^ 


MAKES  EXTREMELY  DENSE 
BRICK,  FROM  VERY  STIFF  CLAY, 
AND  ABSOLUTELY  FREE  FROM 
LAMINATIONS. 

OUR  RECORD  OF  ONLY  THREE 
DAYS  LOST  IN  ONE  YEAR'S  RUN 
CAN  NOT  BE  EQUALED. 


EACH  BRICK  IS  PRESSED  INDEPENDENT- 
LY INTO  A  STEEL  MOLD,  WITH  DIRECT 
TOGGLE  PRESSURE,  MAKING  A  FIRM, 
STRONG,  HOMOGENEOUS  BRICK. 


Before  buying  machinery,  kindly  Investigate 
the  merits  of  the  **Gkant." 


KOR   I'AHTK  rLAR»,   ADDRBSt- 


Stravjb  MacKir\ery  Go.,  Gir\cir\r\ati,  OKio,  U.  5.  A. 


BUY  THE  BEST,  RIPICKT 

I 

1R5 

48 
Styles 

Style  18.    Fok  Paying  Brick. 

Be  fare  to  have  joor  Dryer  equipped  with  onr  Can.  It  will  aave  yon  time,  trouble  and  money.  '^Ve 
Manufacture  a  line  of  Cars  for  carrying  all  sorts  of  Brick  and  Tile.  They  are  all  iron,  incomparably 
strong,  easy  nxnning  and  low  in  price.  It  will  be  greatly  to  your  advantage  to  trade  with  us. 

sbnd  Fon  OATALoouB.  Th E  Walworth  Run  Foundry  Co.,  clbvbi^nd.  ohio. 

WE  MANUFACTURE 


Brick  andTile  Yard  Supplies 


•^OF  ALL  KINDS 


If  needing  anything  in  this  line,  please  correspond. 
Illustrated  Catalogue  Free. 


D.  J.  C.  Arnold,  New  London,  Ohio. 
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The  Eudaly 

SQUARE  DOWN-DRAFT  KILNS 


IMPROVED 


CHESE    KILNS    are   built   ANY   SIZE  to   suit  the  capacity  ot 
the  plant  and  the  kind  of  wares  to  be  burned. 

Having  built  a  large  number  of  plants,  we  are  warranted 
in  offering  this  system  on  a 

VERY  HIGH  GUARANTEE. 


You  will  find  no  other  kiln  so  well  adapted  to  burn  all  hard  or 
vitrified  street  paving  brick  with  any  kind  of  fuel. 

We  make  a  specialty  of  laying  out  and  building  press  brick  and 
street  paving  brick  plants.     Address, 

OINOINNATI,  OHIO,  YY  ■    i\u     IZiUDALY 
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The  Eudaly 

ROUND  DOWN-DRAFT  KILNS 


IMPROVED 


^^HE  ROUND  KILNS,  while  built  on  the  SAME  PLAN  OF 
(I  CONSTRUCTION  as  the  SQUARE  KILN,  illustrated  on  the 
opposite  page,  is  better  adapted  to  plants  of  SMALLER 
DAILY  capacity,  and  especially  SEWER  PIPE  and  FIRE  BRICK 
plants.  The  Round  Kiln  is  also  adapted  to  burning  any  kind  of  fuel, 
and  will  burn  the  wares  all  hard  and  uniform. 

We  will  be  glad  to  correspond  with  any  desiring  to  test  one  of 
either  the  Round  or  Sc^are  Kilns,  with  a  view  of  buying  a  yard  right. 

Will  give  any  information  on  this  subject  possible.     Address, 


OINGINNATI,  OHIO, 
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TpE  "PERFECT  W 


THE  KILN  OF 
THE  PERIOD 

{SERCOMBE'S  PATENT) 

DESIGNED  ON  ECONOMIC    AND   *' COMMON-SENSE"    LINES    FOR 
BURNING  BRICKS,  ETC.,  LIME  AND  CEMENT. 


PATENTED  IN  ENGLAND,  AMERICA,  FRANCE,  BELGIUM  AND  AUSTRIA 
PATENTS  APPLIED  FOR  IN  GERMANY,  CANADA,  AUSTRALASIAN 
COLONIES,  RUSSIA,  BRAZIL,  CAPE  COLONIES,  ETC^  ETC. 


CHIS  Kiln  is  takinq  thb  lead  op  all  othbbb.    It  costs  much  less  than  a 
Hoffmann  to  erect.    It  consumes  about  half  as  much  fuel,  and  as  regarda 
other  Kilns,  it  saves  80  per  cent.,  and  there  is  perfect  control  of  the  fire. 
It  burns  all  hard  Bricks  with  two  cwt.  dust  coal  to  the  1,000,  and  givea 
NO  WASTE.    It  will  produce  about  70  per  cent,  facings,  and  it  will  effectually  dry 
Bricks,  etc.,  however  wet,  with  the  waste  heat  from  the  cooling  chambers. 

Over  800  Firms  in  England,  America,  Canada,  Austria,  Russia,  Belgium,  etc.,  have 
corresponded  with  us  in  six  months,  showing  the  need  there  exists  for  such  a  Kiln.  A 
large  number  of  new  Kilns  are  being  erected,  and  many  Hoffmann's  and  other  Chamber 
Kilns  are  being  converted  to  our  system  in  England.  Three  Hoffmann's  are  being  con- 
verted and  a  new  one  erected  in  Austria  (the  home  of  Hoffmann's) ;  also  five  ia 
America. 

FOR  FULL  PARTICULARS  APPLY  TO 

SERCOriBE,  OSMAN  &  WARREN, 

NAMES  AND  ADDRESSES  EltHOOTH,    DEV0]1,    E|1GI|A]1D. 

APPucA^o^r.""  **."  .  PYHB  4  CO..  1123  YOJIGE  ST..  mOHTO.  CHHHDR. 
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The  Standard 

FORCED  DRAFT 


I>A.XKNT 


BRICK  DRIER- 


18     UNDBNIJLBJLY 


The  Most  Practical,  Efficient  and  Reliaiile 

ONE,  YET  OFFERED  TO  THE  PUBUO. 

The  prlnoiples  InTolred  in  thii  method  of  drying  are  NATURE'S  OWN— HBAT  AND  CIRCULA- 
TION, Accelerated  by  the  u«e  of  fteam  to  ralee  the  temperature  to  the  dealred  degree 
and  by  the  aid  of  a  Fan  to  iDBore  a  poiitive  and  continnont  moTe- 
ment  of  air,  regardleaa  of  outside  influence. 

Recent  Patented  ImproTements  HaTe   Increased   Its    ItaTins: 

Capacity  50  to  lOO  Per  Cent,  witliont  Adding  to 

Cost  of  Operatins:. 

TEMPERATURE,  VOLUME  AND  HUMIDITY  OF  AIR  UNDER  PERFECT  CONTROL,  permitting 
different  treatment  for  the  rarloua  kinda  of  brick,  aa  their  nature  demands. 


LOOK  INTO   THE  MERITS    OF    THIS    IMPROVED    DRIER    BEFORE    OON' 

TRAOTINQ  ELSEWHERE,    INVESTIQATION  PAYS  LARQ ELY, 

SEND  FOR  ILLUSTRATED  OATALOQUE  AND 

TESTIMONIALS  FROM  USERS. 


COKKE8PONDBNCB  IKVITED.     ADDRSflS 


THE  STANDARD  DRY  KILN  COMPANY 

General  Office  and  Salesrooms,  025  West  Main  St., 

LOUISVILLE,  KY. 

Branch  Office,  81  Main  St.,  Norfolk,  Va. 
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SRRINQFIELD, 
OHIO. 


STEAM  ROAD  ROLLERS, 
STEAM  ASPHALT  ROLLERS, 
PORTABLE  HEATING  TANKS  AND 


STREET  CONTRACTORS'  SUPPLIES. 


IHBTW  ILrLrUSTRAXHD  CAXALrOGUB 

8B1NX  FRBB  OIN  APPLrlCAXIOlN. 
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ERIE  riACHINE  SHOP 


MANUFACTURERS  OF   ♦    •    ♦    • 


Skam 


♦  ♦  ♦ 

CORXER  TWELFTH 
AND  STATE  STS., 

Kkib,  Pa. 

The  principal   Asphalt  Paving  Companies  in  the  country  are  using  these  machines, 
which  are  pronounced  to  be  the  best  in  the  market. 


HARRISBURGS  WORKS 


General  Office  and  Works:  HARRISBURG.PA 

The  HARRISBURG 

DouDlB-Englne  Road-Roller 

Not  only  a  Roller,  but  a  lload-Machln«. 


NOT  HOW  CHEAR,  BUT  HOW  QOOD. 

NOW  IN  USE  IN  NEARLY  ONE  HUNDRED 

CITIES  AND  TOWNS  IN  THE 

UNITED  STATES. 

W.  R.  FLEMING  A  CO., 
Mail  and  Ex.  BuHd'g,  N.  V 


FRkNK JOHNSTON, 
34  S.  7th  St.  (Build.  Ex.).  Phila 
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Cleveland.  Cincinnati,  D  |  PJ 
Chicago  &  St.  Louis  DIUt 

SOLID  VESTIBULE  TRAINS 

Heated  with  Steam  and  Lighted  by  Gas. 

COM8ISTIMO  OP 

The  Finest  Coaches.  Paplop,  Reclining  Chalp 

Cap,  Cafe  and  Dlninfir  Caps:  Wagnep  Com- 

paptment.  Buffet  and  Standard 

SLEEPING  CARS, 

FOBMINO 

THE  FINEST  TRAINS  IN  AMERICA 
OR  THE  WORLD. 

The  SUPERB  TRACK  end  UNRIVALED  MA- 
CHINERY and  EQUIPMENT_permltthe  HIGHEST 
SPEED  end  PERFECT  SAFETY. 

It  is  the  only  line  which  lands  its  passengers  at 
the  Gpand  Centpal  Depot  in  the  heart  of  the  great 
eity  of  New  Yopk,  which  is  an  advantage  IN  TIME 
OVER  OTHER  ROUTES. 

The  Indianapolis  offices  of  this  Great  Line  are 
located  at 

No.  1  EAST  Washington  St. 
138  S.  Illinois  St. 

MASSACHUSETTS  AVE. 

and  the  UNION  STATION,  where  tickets  can  be 

Srocured  to  all  parts  oT  the  UNITED  STATES  and 
AN  ADA  and  MEXICO,  at  the  lowest  current  rates, 
full  information  as  to  routes,  conditions,  connec- 
tions, etc. 

OSCAR  G.  MURRAY,  Traffic  Manager. 
D.  B.  MARTIN,  Gen'l  Passenger  Agent. 
H.  M.  BRONSON,  Ass't  Gen'l  Pass.  Agt., 

Indianapolis,  Ind. 


9Air\noKt  6r  Ohio 
Southwestern 
r/iilro/id 

$2  Saved  to  New  York  and  Boston 

ALL  TRAINS  RUN  THROUGH 

WashlDgtoD,  Baltlmotre  aDd  Philadelphia 

*'BEST  IN  THE  WORLD:* 

The  B.  &  O.  Southwestern  limited,  an  entirely 
new  train,  Vestibuled,  lighted  with  Pintsch  Gas, 
and  has  the  Anti-Telescopic  device,  leaves  Cincin- 
nati every  evening  and  the  New  York  Express 
every  morning.  Tne  Shortest  and  Best  Equipped 
line  between 

CINCINNATI  AND  COLUMBUS 

Pullman  Parlor  and  Sleeping  Cars, 
time  8J>^  hours. 

Two  Solid  Trains  to  PittsburqHi 

Via  Columbus,  ZanesvUle  and  Wheeling. 
gt^Yfith  Pullman  Buffet  Sleeper  and  Parlor  Cars 


Rates  always  as  low  as  bv  any  other  line,  and  ae 
extra  fisre  for  fast  time  on  limited  vestibuled  trains. 
Ask  for  tiokeU  via  Cincinnati  and  the  B.  &  O.  R.  R. 


W.  W.  Pbabody, 

Vice-President. 


O.  P.  McCabty, 

Gen'l  Pass.  Agt. 


JH^TLT 


♦  '♦  ♦  ♦ 


ENTITLED  TO  IT 


That  the  traveling  public  appreciate  the  efforts 
of  railroads  that  cater  to  their  safety  and  wanu,  Is 
clearly  evident  from  the  constant  increase  in  the 
passenger  business  of  the 

CINGINNATI.  HAMILTON 

AND  DAYTON  RAILROAD. 

This  line  is  deservedly  popular,  as  they  spare  no 
expense  in  putting  and  keeping  their  roadbed  and 
track  in  strlctlv  nrst-class  condition,  and  as  for 
train  service,  the  Pullman  Vestibule  Trains  run 
between  Indianapolis  and  Cincinnati  and  Chicago 
and  Cincinnati  are  Justly  entitled  to  be  called  *^he 
finest  on  earth."  This  road  is  also  the  favorite 
route  between  Indianapolis  and  Dayton,  Lima, 
Toledo,  Detroit  and  Canada.  In  fact,  if  you  intend 
to  take  a  trip  north,  south  or  east,  do  not  fail  to 
give  them  a  trial .  Direct  con  nection  without  trans- 
fer in  Cincinnati  for  all  points  In  Kentucky,  Ten- 
nessee, Alabama,  Florida  and  the  South :  also,  for 
Washington,  Philadelphia,  New  York  and  the  East. 

Ask  for  Tickets  via  C,  H.  ft  D. 

E.  O.  McCORMICK, 

General  Pass,  and  Ticket  Agent. 
Cincinnati,  Ohio. 

H.  J.  Rhein,  General  Agent, 
Indianapolis,  Ind. 


VOU  Wmit  (DRKE  HO  iniSTAKE 

ir   TOU   COaTKIfPI.ATC  ▲   TmiP  TO 

Chicago,  Milwaukee,  St.  Paul,  Minneapolis 
OF  any  Northwestepn  Point, 

By  purchasing  your  UckeU  over  the 

MONON  ROUTE 

Er.  M.  A.  &  C.  R»V. 

The  New  Management  having  entirely  rebuilt  the 
line,  putting  in  over  800,000  new  ties,  miles  of  new 
steel,  new  iron  bridges,  etc..  etc.  This,  in  connec- 
tion with  elegant  Pellaaa  Perleeted  Safsty  Testlkale 
Traias,  composed  of  day  coaches,  parlor  and  din- 
INO  CARS  (the  onlv  line  running  Dininc  Cars  between 
Indianapolis  and  Chicago),  and  Pullman  Buffett 
Sleepers,  makes  this 

THE  LINE  between  ladlaaapelis  aad  CUeag o, 

also  theShert  Liee«eaiy  ISSMUesUdlaa^ 

apells  to  Chteage. 

Be  sure  and  purchase  your  tickets  via  the 

QREAT  MONON  ROUTE. 

Ticket  OiBces.  26  South  lUinois  J^treet,  Massaehu- 
setts  Avenue  and  Union  Station. 
JamrsBarur,  I.  d  Baldwin. 

O.  P.  A.,  Chicago.  D.  P.  A..  Indianapolis. 
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Improved  BMIWaehmery 


THE  NEiAi  QUKKER 

With  Fletcher  &  Thomas  Spiral  Pug  Mill  and  Mold  Sand- 
ing Machine,  as  represented  in  above  cut,  is  unsurpassed  as 
A  BRICK  MAKING  OUTFIT.  Its  capacity  is  limited 
only  by  the  ability  to  handle  the  output.  Its  tempering 
qualities  are  most  perfect. 

FOR  COMMON  BRICK,  FIRE  BRICK  OR  PAVING 
BRICK,  IT  IS  A   PERFECT  SUCCESS. 

We  make  a  specialty  of  equipping  yards,  either  large 
or  small,  steam  or  horse  power. 

Molds,  Barrows,  Trucks,  Mud  Wheels,  Engines,  Boil- 
ers, Pulleys,  Shafting,  Belting  and  all  brick-makers'  supplies. 

Correspondence  solicited.  Send  for  catalogue  and 
special  quotations. 

Fletcher  &  Thomas,  Indianapolis,  Ind. 
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Looking  Backward  ♦   ♦   ♦ 


To  1892,  a  year  of  great  harvests  and  business  prosperity,  clay- 
workers  should  be  especially  gratified  at  the  rapid  spread  of  brick 
pavements.  True,  if  brick  pavements  had  not  proven  meritorious, 
the  gratification  would  not  be  so  marked,  but  happily  the  record 
is  both  clear  and   convincing. 


Looking  Forward 


♦      ♦      ♦      ♦ 


To  1893,  the  prospect  is  most  favorable.  Increased  agitation  and 
use  brings  increased  appreciation  of  the  merits  of  brick  road- 
ways, and  from  that  cause,  if  no  other,  they  are  bound  to  win. 
If  you  have  doubts,  our  free  book  ''Brick  Pavements"  may 
enlighten  you. 


Are  You  Looking  Forward 


Considering  advantages  to  be  gained  from  repressing  all  your 
paving  brick?  Do  you  appreciate  the  fact  that  the  uniformity 
and  added  density  thus  secured  will  increase  the  value  and 
salability  of  your  ware  and  your  percentage  of  profit;  and  that 
your  trade-mark  and  address,  pressed  into  each  brick,  may  prove 
a  valuable  advertisement  ? 

We  can   tell  you  more  about  repressing  and   about  represses 
(our  own  included),  if  you  want  to  know. 

J.  W.  Penfield  &  Son, 

Brick-Machinery  Manufacturers^ 

WILLOUGHBY,  OHIO,  U.  S.  A. 
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The  WESTERN 

PAYING  AND  8DPPLY  CO. 


■   ■  OONTRAOTOIIS  FOR  ■   ■ 


TRINIDAD  ASPHALT 
SHEET  PAVEMENTS 


The  Standard  Pavement  of  America. 

The  Ideal  Pavement  of  Modern  Times. 

Over  Nine  Million  Square  Yards  in  use  In  the  U.  8. 
It  Is  Smooth,  Durable,  Easily  and  Cheaply 
Cleaned,  Cheaply  and  Perfectly  Repaired. 


it  has  In  fifteen  years  raised  the  streets  of  Washington  and  Buffale 

from  the  poorest  to  the  best  In  the  world. 
It  will  raise  the  streets  of  any  olty  that  uses  It  to  the  same  high  grade- 
It  Is  the  only  Pavement  that  will  do  it. 

One  hundred  oities  In  the  United  States  are  using  It. 
It  is  the  only  perfect  Sanitary  Pavement. 
It  enhances  the  value  of  abutting  property  as  much  as  it  improves 

the  city  using  it. 
There  is  a  greater  percentage  of  Trinidad  Asphalt  In  first-class 
condition   in  the   United   States  than    of   any   other  standard 
Pavement. 
For  estimates  and  particulars,  address  either  of  our  offices. 

Qerveral  Offices :  36  La  Salle  Street,  GKicago,  IIL 
Irxdiarxapolis  Office:    33  Irvgalis  Block 
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Andernou  Fuaudry  iinU  Mutiiiii'    Hoiks:  iHBUQUK.  I..wa.  u»i».bir2y   1«92. 

Grntlbmen— 1  have  worked  with  the  New  Anderson  Brick  MMchine.  and  I  have  turned  out  3.000.COO* 
of  good  yquare  edged  brick.    Before  I  had  this  machine  I  wai*  tronblt-d  right  along.    I  have  tried  nearly 
all  the  machlnen  now  in  opcrnrion,  and  none  were  a  bucccbn  until  I  g<»t  a  New  Andernon.    N«»w  I  can  de- 
pend on  30.000  good  brick  per  dav.  and  If  any  of  yon  brother  brick-makerx  want  h  machine.  I  would  rec- 
ommend the  New  Anderson  Machine.  Yours  truly,  A.  Heim.  Proprietor. 

John  Heim.  General  Manager. 

The  New  Anderson  is  the  perfection  of  mechanism  for  the  production  of  first-clasa 
brick  from  any  clay  that  can  be  worked  by  hand,  or  any  similar  process.  It  is  unequaled 
for  capacity  and  strength.  Write  for  full  description.  We  also  manufacture  the  New 
Departure  Tile  and  Brick  Machine,  Pug  Mills,  Clay  Elevators  and  Disintegra- 
tors, and  a  complete  line  of  Brickyard  Supplies.  Correspondence  Solicited. 
(Mention  this  paper.) 
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PRICES  MADE  FOR  IRON  WORK  OF  "EUDALY"  AND 
OTHER  FORMS  OF  BRICK  KILNS. 


TRUSS  RODS.  BOLTS, 

AND  GENERAL  WROUGHT  AND 

CAST-IRON  WORK. 
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iDdiana  Bridge  Company 

UANm'ACTTTSEBS  OF 

WROUGHT  IRON  BRIDGES, 
IRON  SUBSTRUCTURES, 
.    VIADUCTS,  ROOFS  AND  BUILDINGS, 

»-~"-{&K»SSS:f.ro...  MUNCIE,  IND. 


Wrought  IroD  High  Trnas  Bridge,  one  Span,  210  fi-t-t,  over  MiBsissinewa  BiTer,  at  bharon,  Delaware  Co.,  Tnd. 

WE  BUILD  ANY  KIND  OF  IRON  BRIDGES  WANTED. 

Can  give  satisfactory  reference  to  larger  amount  and  greater  variety  of  work  done  In  Indiana  than 
any  other  Bridge  Company.  We  are  the  only  Company  operating  shops  in  the  State.  We  Invite  Inspection 
•f  our  shops  for  efficiency  and  capacity. 

NOTICE  OF  LETTINGS  SOLICITED. 


OVER  TWO  HUNDRED 
OF  OUR  PATENT  LEG 
BRIDGES  IN  USE  IN 
THIS  STATE. 


.\bove  cut  showfl  our  Puteut  Leg  Bridge. 


The  Best  Bridge  for  Spans  up  to  70  feet.    We  sell  only 
our  own  Manufacture.    Address  all  communications  to 

Indiana  Bridge  Company,  Muncie,  Ind. 
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BUSINESS  DIRECTORY. 


ikRTIPICIAL  STONE  PAVEMENTS. 

A.  Kuhns  &  Co.,  Dayton,  Ohio. 
ASPHALT. 

New  York  &  Bermudez  Co.,  N.  Y.  City. 

New  York  Mastic  Works,  New  York. 

The  Oil  Burning  and  Supply  Co.,  Los 
Angeles,  Cal. 

Standard  Asphalt  Co.,  Bakersfield,  Cal. 

ASPHALT  PAVEMENTS. 
New  York  Mastic  Works,  New  York. 
The  Barber  Asphalt  Co.,  New  York  City. 
Schillinger  Bros.,  Chicago,  111. 
Warren-Scharf  Asphalt  raving  Co.,  New 

York  and  Cincinnati. 
The  Western  Paving   and  Supply  Co., 

Chicago  and  Indianapolis. 

BRICK  POR  PAVING. 
Purington  Paving  Brick  Co.,  Galesburg, 

The  Ohio  Paving  Co.,  Columbus,  Ohio. 
The  Shale  Brick  Exchange,  Canton,  0. 

BRICK  KILNS  AND  DRIERS. 

W.  A.  Eudaly,  Cincinnati,  Ohio. 

E.  M.  Pike,  Chenoa,  111. 

Serconjbe,  Osman  &  Warren,  Exmouth, 
Devon,  England,  and  Pyne  &  Co.,  To- 
ronto, Canada. 

Geo.  W.  Sharer,  Philadelphia,  Pa. 

Standard  Dry  Kiln  Co.,  Louisville,  Ky. 

BRICK-MAKING  MACHINERY. 
Anderson  Foundry  and  Machine  Works, 

Anderson,  Ind. 
Chambers  Bros.  Co.,  Philadelphia,  Pa. 
Decatur  Leader  Mfg.  Co.,  Decatur,  111. 
Fletcher  &  Thomas,  Indianapolis,  Ind. 
E.  M.  Freese  &  Co.,  Galion,  Ohio. 
The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 
J.  W.  Penfield  &  Son,  Willoughby,  Ohio. 

C.  W.  Raymond  &  Co.,  Dayton,  Ohio. 
Tapjin,  Rice  &  Co.,  Akron,  Ohio. 

The  U.  S.  Brick  Press  Co.,  Chicago,  111. 
The  Wallace  Mfg.  Co.,  Frankfort,  Ind. 
Wellington  Machine  Co.,Wellington,  0. 
BRICK-YARD  SUPPLIES. 
Anderson  Foundry  and  Machine  Works, 
Anderson,  Ind. 

D.  J.  C.  Arnold,  New  I^ndon,  Ohio. 
Chambers  Bros.  Co.,  Philadelphia,  Pa. 
Fletcher  &  Thomas,  Indianapolis,  Ind. 
Frey-Sheckler  Co.,  Bucvrus,  Ohio. 

J.  W.  Penfield  &  Son,  Willoujrhby,  Ohio. 

Walworth  Run  Foundry  and  Mfg.  Co., 
Cleveland,  Ohio. 
BRIDGES. 

Hunt  &  Adams,  Indianapolis,  Ind. 

Indiana  Bridge  Co.,  Muncie,  Ind. 

Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 
CEDAR  BLOCKS. 

Ross  Sapless  Block  Co.,  Chicago,  111. 
CHEMICAL  TESTS. 

Pittsburgh   Testing   Laboratory,  Pitts- 
burgh, Pa. 
COAL  TAR  PRODUCTS. 

Western  Chemical  Co.,  Indianapolis,  Ind. 


CRUSHERS,  ROCK  AND  ORE. 
Gates  Iron  Works,  Chicago,  111. 
Hunt  &  Adams,  Indianapolis,  Ind. 

CURBING,  ARTIPICIAL  STONE. 

W.  W.  Wainwright,  Washington,  D.  C. 
CIVIL  ENGINEERS. 

Latham  Anderson,  Cincinnati,  Ohio. 

C.  P.  Chase,  Clinton,  Iowa. 

Thos.  R.  Hasley,  Marinette,  Wis. 

Arthur  S.  Hobby,  Cincinnati,  Ohio. 

Olin  H.  Landreth,  Nashville,  Tenn. 

E.  F.  Layman,  Cincinnati,  Ohio. 

Geo.  Paul,  ClevelancL  Ohio. 

Hiram  Phillips,  St.  Louis,  Mo. 

Alexander  Potter,  Clean,  N.  Y. 

J.  D.  <fe  M.  8.  Saunders,  Evansville,  Ind. 

S.  H.  Shearer,  Indianapolis,  Ind. 

J.  A.  Stewart,  Cincinnati,  Ohio. 

Williamson  &  Earl,  Montgomery  Ala. 

ENGRAVERS. 
H.  C.  Bauer,  Indianapolis,  Ind. 
Chas.  A.  Nicoli,  Indianapolis,  Ind. 

FUEL  GAS. 

Wm.  Waplington,  Philadelphia,  Pa. 
PATENTS,  SOLICITORS  OF. 

Hopkins  &  Atkins,  Washington,  D.  C. 

Geo.  E.  Lemon,  Washington,  D.  C. 

V.  H.  Lockwood,  Indianapolis,  Ind. 

PAVING  BLOCKS. 

The  Ohio  Paving  Co.,  Columbus,  Ohio. 
The  Ross  Sapless  Block  Co.,  Chicago,  III. 
The  Shale  Brick  Exchange,  Canton,  O. 

PAVING  BRICK. 
Purington  Paving  Brick  Co.,  Galesburg, 

111. 
The  Ohio  Paving  Co.,  Columbus,  Ohio. 
The  Shale  Brick  Exchange,  Canton,  O. 

RAILROADS. 

B.  &  O.  Railway. 
"Big  Four"  Route. 

C.  H.  &  D.  Railway. 
Monon  Route. 

RIPANS  TABULES. 

Ripans  Chemical  Co.,  New  York,  N.  Y. 
ROAD  MACHINERY. 

Hunt  <fe  Adams,  Indianapolis,  Ind. 
ROAD  ROLLERS. 

Erie  Machine  Shops,  Erie,  Pa. 

Harrisbnrjr  Foundry  and  Machine  Works, 
Harrisburg,  Pa. 

The  O.  S.  Kelly  Co.,  Springfield,  Ohio. 

SEWER  PIPE. 

Hunt  &  Adams,  Indianapolis,  Ind. 
TAR  HEATERS. 

The  O.  S.  Kelly  Co.,  Springfield,  Ohio. 
TURN-TABLES. 

The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 

Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 

VIADUCTS. 
Indiana  Bridge  Co.,  Muncie,  Ind. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohi: 
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RROPESSIONAU  OAKOS. 

ALEXANDER  POTTER,  C.  E. 

AaSOO.  M.  AM.  SOO.  9.  K. 

WATER,  SEWERS,  PAVEMENTS, 
City  Hall,  •         •         Olkan,  Nkw  York. 

ANDREW  ROSEWATER,  C.  E. 

M.  AM.  800.  C.  K. 

Engineer  Municipal  Public  Works 

SEWERAGE  A  SPECIALTY. 
434  Bss  Building,  OMAHA,  NEB. 

THOS.  R.  HASLEY,        ~ 
Civil  Engineer. 

Surreys,  Plans  and  Bpeclfloatlons  for  Sewerage 


tion  Superintended. 

Main  Ofpick  at  Marinettk,  Wis. 

HIRAM  PHILLIPS, 
CoiiBulting  Engfineer 

810  Olivk  Strkkt.  St.  Louis.  Mo. 

Extended  experience  in  tesCinir  all  kinds  of  pay- 
ing materials,  plans,  estimates  and  speoiflcations. 

BRICK   PAVEMENTS 

BT 

C  P.  CHASE,  Civil  Engineer,  Clinton,  Iowa. 

Full  instructions  from  the  beginning,  with  com- 
plete specifications. 

The  most  useful  and  reliable  hand  book  to  be 
obtained.   Price,  one  Dollar. 

GEO.  PAUL,  C.  E., 

VormerlT  Member  Board  of  Public  Works  of  Ohio, 

482  Society  fop  Savings  Building, 

Cleveland,  Ohio. 

Sewerage,  Water  Supply,  Mill  Dams  and  other 
Hydraulic  Improyements. 

S.  H.  SHEARER, 
Civiiv  Kngineer, 

BBIDOBS,  SBWERB,  PAVEHEKTS. 
33  INQALLS  Block,  Indianapolis,  ind. 

E.  F.  LAYMAN, 
CIVIL  AND  SANITARY  ENGINEER 

Rooms  17-18, 64  W.  3d  St.,  Cincinnati,  0. 
Surveys,  plans  and  specifications  for  Sewersge, 
Drainage  and  Water  Supply.  Special  stteiitton 
paid  to  PayemenU  and  general  city  and  village 
ImprovemeDts;  also  Surveying  of  city  and  Subur- 
ban property. 


RROreSSIONAL,  OARDS. 


Pittsburgh  Testing  Laboratory, 

lie  WATKR  STRKET, 

Pittsburgh.  Pa. 

Spkcialtibs— Chemical  tesu of  all  kinds;  inspee- 
tlon  of  water  pipe:  testing  of  brick  and  paving 
materials;  inspection  of  structural  material. 

LATHAM  ANDERSON, 

M.  AM.  SOO.  C.  K. 

CoriQtilting  Engfineer, 

Booms  49  and  64  Johnston  Buildings, 
CiNOiNNATi.  Ohio. 

Sewerage,  Water  Supply,  Municipal  Engineering,  Land- 
acape  Engineering,  Construction  8uperiutended. 

WI LLIAMSON  &  EARL, 

Civil  anq  Sanitary  ENOiNSsna. 

Plans  and  estimates  made  for  Water  Supply,  Sew- 
erage, Bridges  and  General  Engineering  Work, 
Railroad  Surveys  and  Construction.  Construction 
Superintemted.   Sewerage  a  Specialigr. 

MONTQOMKRY.  ALA. 


M.  Am.  600.  C.  B. 


M.  Am.Soo.  M.  B. 


OLIN  H.  LANDRETH, 

Nashvillk,  Tknn. 

CoiiQtilting  Engineer 

Water-works,  water  power,  drainage,  reclamation,  im- 
provement  of  highways  and  street  paving. 

Bzamfnations,  expert  tests,  reports,  designs,  speoiflca- 
tions and  estimates. 


JAS.  D.  &  Miles  S.  Saunders, 

CIVIL  ENGINEERS 
AND  SURVEYORS, 

EVANSVILLE,  IND. 


Surveys,  Plans  and  Specifications  on  Sewers,  Streets 

and  other  Municipal  Work. 
Estimates  and  Reports  on  all  such  work  for  cities 

and  towns  given  prompt  attention. 


ARTHUR  S.  HOBBY, 
CIVIL  AND  SANITARY  ENGINEER 

NO.  227  MAIN  SmasT. 

CINCINNATI.   OHIO. 
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Sewerage  Systema  for  Cltlea  and  Villages  designed 
and  their  construction  superintended. 

Deafgn  and  conatnictlon  of  manufactories^ 

Foundatlona  for  heavy  buildings,  and  for  engines 
and  machinery. 

Foundations  in  bad  ground  or  in  water. 
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The  He^  Yoi^k  ai)d  Bermudez  Go. 


Having  acquired  by  purchase  the  largest 
lake  or  deposit  of  Asphalt  in  the  world, 
oovering  an  area  of  over  1,000  acres,  situ- 
ated in  State  of  Bermndez,  Venezuela, 
and  haying  expended  large  sums  of  money 
in  perfecting  shipping  facilities,  are  now 
prepared  to  sell  and  deliver  a  refined  As- 
phalt of  over  95  per  cent,  purity  and  of 
a  quality  far  superior  to  any  other  for 
paving,  roofing,  etc.  It  will  do  50  per 
cent,  more  work  than  any  other  Asphalt. 
We  guarantee  its  excellence  and  purity, 
and  Prof.  E.  J.  De  Smedt,  our  chemist, 
will  give  scientific  and  expert  instruc- 
tions to  parties  using  it. 


-tgABj 


^^•^^ 


PURE 


PURE 


^/=»H>> 


JMR! 


NEW  YORK  AND  BERMUDEZ  CO. 

25  BEAVER  STREET,  NEW  YORK. 


The  Barber  Asphalt  Paving 

Company 

USES 
LAKE  ASPHALT  ONLY 


LAKS  ASPHALT 


THE  OLDEST  AND  LARGEST  XMph^t  Pay- 
ing  ComiMUiy  In  th«  United  States;  htm  laid  Ai- 
phalt  pavemants  In  thirty-three  cities  of  the 
Union,  on  857  streets  of  a  length  of  442  milte,  or 
an  area  of  5,915,000  square  yards.  It  has  laid  more 
pavement  in  fourteen  years  than  all  other  Asphalt 
Paving  Companies  in  Europe  and  America  com- 
bined have  laid  in  thirty  years. 


Le  Droit  BnlliUiia,  WasniBOton,  D.  C. 

GENERAL  OFFICES,  NO.  1  BROADWAY,  NEW  YORK. 
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GALireRNIA  ASPHALT 

The  Oil  Burning  and  Supply  Company  furnish  the  finest  and  purest 
grades  of  Eefined  California  Asphalts  for  Paving,  Roofing,  Paints,  Var- 
nishes, Electrical  Works,  etc.  Our  Liquid  Asphalt  for  Fluxing  and 
Tempering  is  the  finest  article  in  the  market.  We  recommend  our 
A  G  Brand  for  Paving,  85  per  cent,  to  90  per  cent.  pure.  Contractors 
and  dealers  supplied  in  quantities  to  suit  on  short  notice.  Samples  on 
application.    Address 

THE  OIL  BURNING  AND  SUPPLY  COMPANY 

8  and  9  BURDICK  BLOCK,  LOS  ANGELES.  CAL. 


ScHlItltlHGER  B$OTHE$S, 


COMPAGNIE  GENERALE 

des  Asphaltes  de  Franoey  117  Quai 
Yalmy,  Paris. 


CONTRACTORS   FOR 


ASPHALT 


PAVEMENTS 


192-94  NORTH  MORGAN  ST. 

Eastern  Offloes  at  Cincinnati,  Cleveland,  Detroit 
ftnd  Toledo,  Ohio, 


I 


Sole  PreiirleterB  of  the 

HUesof  Sejnel, 

A»phalte  line  Owaen* 

alRA  at  Kafima.  rte. 


W.  H.  Dklano,  Director;  Lbon  Malo,  Con.  Eng. 
>yorkB  in  the  United  States:  Hunter's  Point,  L.  I. 

Architects  and  EnfriDeers  are  requested  to  specify 
for  Seyssel  Rock  Anphalte,  for  sidewalks,  fireproof 
roofs,  water-rlRht  floors,  sanitary  cellars,  etc.;  also 
Compressed  Rock  AnpbRlte  for  roadways.  For  esti- 
mates, apply  to  N.  Y.  MASTIC  WORKS, 
35  Brofldwflv.  New  York. 


The  Best 

Pavingf 

riaterial 


♦    ♦    ♦    ♦ 


Its  Record  Proves  It. 


o^ 


^VER  half  a  million  square  yards  laid  since  1884. 
Not  one  dollar  expended  for  repairs  to  date. 

Extract  from  letter  of  City  Engineer :  **We  have  used 
only  the  'Sapless  Blocks'  since  1884.  All  the  pavements 
laid  with  the  'Sapless  Blocks'  are  in  good  condition,  and 
have  never  had  a  dollar's  worth  of  repairs  on  them  to 
date,  and  I  see  no  reason  why  they  will  not  last  for  years." 

Estimates  furnished  and  paving  done  complete.    We 
guarantee  our  work.    Correspondence  solicited. 
We  manufacture  a  superior  grade  of  cedar  shingles  also. 

TBE  ROSS  SAPLESS  BLOCK  PAYING  COMPANY. 

Chicago  Office, 

203  Phenix  Bldo. 


Headquarters  at 

Sac^inaw,  Mich. 


California  Asphalt 


SEND  FOR  CIRCULAR 
AND  SAMPLES. 


^ 


FOR  STREETS,  SIDEWALKS  AND   COURTS, 
RESERVOIRS,  FLUMES  AND  DITCHES, 
FLOORS  OF  WAREHOUSES,  CELLARS,  STABLES, 
BREWERIES,  CAR  SHEDS, 
ENGINE  ROOMS  AND  FOUNDATIONS, 
Coating  of  Piles,  Bridge,  Dock  and  Tunnel  Timbers. 
Interstitial  Filling  of  Stone,  Wood  and  Brick  Pavements. 


Mined  and  Refined  by  Tlie  Standard  Asplialt  Co..  Bakersfield,  CaL 
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GALESB6IRG 


PAVING  BRIGK 


The  demaiid  for  these  Celebrated  Brick  has  hitherto  far  exceeded 
the  supply.  By  the  erection  of  one  of  the  largest  and  most  complete 
plants  in  the  country,  THE  PURINGTON  PAVING  BRICK  COM- 
PANY  expects  to  be  able  to  furnish  these  Brick  in  any  desired  quantity, 
and  to  fill  all  orders  promptly  and  satisfactorily. 


PRICKS  AND  SAMPLES  FURNISHED  ON  APPLICATION  TO 

Purington  Paving  Brick  Co. 

FIRST  NATIONAL  BANK  BUILDING, 
QALESBURQ,  ILL. 


THE  HALLWOOD  PAYING  BLOCK 

The  best  manufactured  Paving  Material  in  use. 

Thirty    miles   of  street   paved   with  it   in   Columbus,    Ohio,    and 

half  as  much  more  in  other  cities. 
Next    to    Stone    in   durability,    next  to  Asphalt    in   producing  a 

smooth  and  quiet  driveway,  while  the  cost  is  less  than  either. 
Send  for  Circular. 

TflE  OHIO  PAYING  CO.,  85  NORTH  HIGH  ST.,  GOLOMBUS,  OHIO 


W.  S.  Williams.  President.  H.  fl.  Belden.  Vice-President. 

M.  C.  Barber,  Sec'y  and  Trens.  W.  B.  Dagkr,  Gen'l  Sales  Agent. 

ANNUAL  CAPACITY,  SO.OOO.OOO  BRICK. 

The  Shale  Brick  Exchange 

MANUFACTURERS  OF 

Vitrified  Street  Paving  Brick  and  Blocl( 

SIDEWALK,  SEWER  AND  BUILDING  BRICK. 

cT^'i'^BM^k  cS?**  Office,  Room  4  Grand  Opera  House, 

The  Hollo wav  Paving  Brick  Co. 

The^kS'ya^BHckCo.  CANTON,    OHIO. 

The  Canton  Standard  Brick  Co.  ^-x^a^,    ^>>>x^. 
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More  than  your 
Money's  Worth 


This  the  readers  of  PAVING  AND  Municipal  Engineering  will 
get  with  every  number.  The  magazine  will  be  invaluable  to  all  who  are 
interested  in  the  improvement  of  cities,  in  road-making,  and  in  the 
manufacture  of  materials  and  machinery  used  in  such  work.  Many 
valuable  articles  have  been  engaged  and  will  appear  in  the  near  future. 
Some  of  these  are  indicated  as  follows : 

MUNICIPAL  ENGINEERING  AND  EQUIPMENT  OF  PARIS 

A  series  of  well-written  articles,  by  Major  James  W.  Howard,  who 
has  made  a  thorough  and  profitable  study  of  his  subject,  which  will 
enable  him  in  these  articles  to  give  needed  enlightenment  to  those 
seeking  the  betterment  of  cities  and  towns. 

ANNEALING  PAVING  BRICK 

A  practical  article  of  value  to  manufacturers  of  paving  brick,  by 
William  Waplington,  who  has  thorough  scientific  knowledge  of  the 
subject. 

SEWERS  AND  SEWERAGE 

General  observations  of  interest  to  all  inhabitants  of  cities  and 
towns,  by  Louis  H.  Gibson. 

THE  MONEY  VALUE  OF  GOOD  ROADS 

Important  information  in  support  of  the  general  agitation  for  the  im- 
provement of  highways,  by  Prof.  W.  C.  Latta,  of  Purdue  University. 

CEMENT  SIDEWALKS;  HOW  THEY  SHOULD  BE  MADE 

A  practical  article,  by  E.  L.  Martin,  one  of  the  most  successful  work- 
ers with  cement  in  the  United  States. 

ROAD  ENGINEERING  IN  EUROPE 

A  very  valuable  contribution,  by  John  Charles  King,  a  prominent 
London  engineer. 

Other  special  articles  of  interest  are  being  prepared.  Every  number 
will  be  interesting  and  valuable. 

Subscription  price,  two  dollars  per  annum  in  advance ;  single  copies, 
twenty-five  cents. 


Municipal  Engineering  Co. 
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The  STANDARD 


PKTBNT 


FORGED  DRAFT  BRICK  DRIER 


EXCELS  ALL  OTHERS 

St.   It  Is  Susceptible  of  Perfect  Regulation. 

2d.  The  Elements  of  Drying  are  under  Absolute  Control. 

3d.  The  Air  Currents  are  so  Regulated  that  all  parts  of  the 
car  of  Brick  are  subject  to  a  like  degree  of  heat. 

4th.  The  Ventilation  is  so  governed  that  the  Water 
Smoke  can  be  gotten  rid  of  at  any 

desired  point  In  the  dry  room. 

5th.  It  fuily  meets  the  requirements  of 
the  various  clay  products  to  be  dried. 

THE  STANDARD  DRIER  HAS  BEEN 
PARTICULARLY  SUCCESSFUL  IN 
DRYING  PAVING  BRICK 

INVESTIGATE  FULLY  ITS  MERITS  BEFORE  PLACING  YOUR  CONTRACT-IT  WILL  PAY  YOU.    SEND 
FOR  ILLUSTRATED  CATALOGUE  ANDlENDORSEMENTS  OF  USERS. 

THE  STANDARD  DRY  KILN  COMPANY 

GEHEItAIi  OFFICE  AflD  SAbESItOOIH,  925  W.  |HHIH  ST.,  bOUISVIIiliE,  KY. 

Branch  Office,  8i  naln  St.,  NORFOLK,  VA. 

15 


Digitized  by 


Google 


u 

z 

-u>->->- 
OZuuy 

.  r>>> 

r$iiiuiii 


QQ 

E 

< 
E 

E 
H 


Digitized  by 


Google 


o 


< 


o 

< 

< 

CO 
UJ 

> 

O 
O 

H 

LU 

UJ 

H 
2 

< 

< 
O 

UJ 


> 

K  o 

o  ^ 

'^  0 


0 

Q 
Pi 

0 


H 

< 

c 

o 

o 


0) 
K 

Hi 
0 


0^ 

z 

I 

D 


t 


si  i 

1  *     ^' 

S  s  c 

Is    -] 

Is 


O 

£ 

O 


< 


I. 


O 

5   -g   5^ 


o 


cl? 


c 

2 
o 
H 

3 


1 

1 


ii   ^   iJ    a 


ss^^ 


o 

o 

< 


o  § 

2  u 

Pu  . 

^  w 


CL4 

O 
O 

O   S5 


111 

0 
0 

J 

K 

h 
K 
0 

q: 

0 

u. 
Ill 

h 


17 


Digitized  by 


Google 


Are  Asphalt  Pavements  Durable? 

WE  ASSERT  THAT  THEY  ARE,  AND  SUBMIT 
BELOW  SOME  EVIDENCE  TO  PROVE  IT. 


/^7  R ANITE  PAVING  BLOCKS  are  everywhere  accepted  as  the  standard  of 
fl   W^^  durability  among  paving  materials. 

%^  y        Race  Street, Cincinnati,  was  paved  with  asphalt  in  1886,  and  at  the  same 
—        time  the  car  tracks  at  the  intersection  of  Fifth  and  Race  were  pfived  with 
granite  blocks.    This  granite  pavement  became  practically  worn  out  after 
six  years  of  service,  and  was  taken  up  and  renewed  by  direction  of  the  City  Engineer. 


(Figure  1.)  (Figure  2.) 

Figure  1  (from  photograph)  shows  how  the  old  granite  blocks  looked  when  taken 
up,  as  compared  with  the  original  standard  block  marked  "A."  According  to  the  City 
Engineer's  census  of  travel,  this  pavement  was  subjected  to  318  tons  of  travel  per 
square  foot  per  day,  or  a  total  of  696,420  tons  during  its  life  of  six  years. 

Figure  2  (also  from  photograph)  shows  a  block  cut  from  the  center  of  Race 
Street,  between  Sixth  and  Seventh  Streets.  This  pavement  carried  204  tons  of  travel 
per  square  foot  per  day,  or  260,610  tons  up  to  the  time  this  block  was  cut  out.  The 
asphalt  had  lost  no  appreciable  part  of  its  thickness  at  that  time. 

Race  Street,  according  to  the  City  Engineer's  census,  is  the  heaviest  traveled 
street  in  Cincinnati.  The  pavement  is  now,  after  six  and  one-half  years'  service,  in 
first-rate  condition.  It  has  carried  in  that  time  484,000  tons  of  travel  per  square  foot  of 
surface— more  than  any  brick  pavement  yet  laid  will  be  required  to  carry  in  a  life  of 
twenty  years.  The  pavement  was  guaranteed  for  five  years  free  of  cost,  and  is  now 
under  contract  to  be  kept  in  repair  for  a  second  period  of  five  years  at  a  cost  of  about 
46  cents  per  square  yard. 

The  original  cost  per  square  yard  was      ------    $2.90 

Add  cost  of  repair  for  second  five  years,     -----  .46 

Total  cost  of  pavement  per  sq.  yd.  at  end  of  lO  years,       -    $3.36 

In  that  time  the  street  will  have  carried,  at  present  rate  of  travel,  744,600  tons 
per  square  foot  without  one  cent  of  cost  to  the  city  for  repairs,  except  as  stated  above. 

We  venture  the  assertion  that  no  pavement  of  any  kind  laid  in  this  country  has 
given  an  equal  amount  of  service  for  the  cost.  The  pavement  is  guaranteed  to  be  in 
good  condition  at  the  end  of  ten  years,  and  will  be  good  for  at  least  five  years' 
more  service. 

ALL  OF  WHICH  PROVES  THAT  GOOD  ASPHALT 
PAVEMENTS  ARE  DURABLE. 


TUB  PAVBMBNT  WAS  LAID  BY  THB 


WARREN-8GHARF  ASPHALT  PAVING  GO>"r-Aiai;"A«.. 


ymye 
nati,  Ohio. 
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Paving  and  Municipal  Engineering 


VOLUMB  lY.  FBBBUARY,  BIOHTBBN  NINETY-THRBE.  NUMBBB  S. 


MUNICIPAL  EQUIPMENT  AND  ENGINEERING 
OF  PARIS.* 

II. 

FINANCIAL    ADMINISTRATION. 

Most  travelers  and  many  Parisians  regard  Paris  as  synonymous 
with  France.  The  traveler  visits  Paris  and  finds  even  a  few  months 
too  short  to  exhaust  its  resources.  The  true  Parisian  becomes  so 
imbued  with  the  idea  of  the  importance  of  the  French  capital  that 
he  exaggerates  it,  and  often  calls  it  the  capital  of  the  world.  At 
times  it  has  almost  amounted  to  this.  But  as  the  Saxon  races  ad- 
vance, the  Latin  races  and  their  allies  seem  to  recede.  Paris  is  no 
longer  the  leading  city  of  the  world,  except  in  the  beauty  of  its  gen- 
eral construction  and  its  vast  art  treasures  and  productions.  A  city 
attempting  to  make  human  existence  in  every  way  agreeable,  must 
spend  more  than  many  entire  nations.  Paris  does  this.  It  is  for 
the  student  of  sociology  to  decide  whether  this  object  is  attained  or 
not.  The  student  of  science  knows  that  everything  human  is  but 
an  approximation.  I  have  met,  however,  several  Parisians  who 
regard  Paris  as  little  short  of  Heaven.  But  I  fear  even  they  have 
at  times  their  doubts.  Certainly,  in  its  material  equipment,  Paris 
is  an  example  of  what  can  be  done  when  engineers,  architects,  sci- 
ence and  finance  combine  and  honestly  administer  affairs. 

To  estimate,  collect  and  disburse,  economically,  correctly  and 
honestly  the  enormous  sum  of  290,117,046  francs  ($58,023,409)  in 
one  year,  means  to  operate  a  gigantic  and  complete  financial  ma- 

•Copyright  1893  by  J.  W.  Howard. 
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chine,  well  worthy  of  our  attention.     This  was  the  total  municipal 
expenditure  of  Paris  in  1892. 

A  brief  summary  of  the  sources  of  this  revenue,  and  of  the  ob- 
jects for  which  it  is  paid  out,  is  all  that  is  possible  in  the  present 
article.  An  analysis  of  the  disbursement  for  the  subdivisions  of 
the  public  work  is  very  interesting,  but  it  is  necessary  to  treat  of 
these  topics  separately;  setting  forth,  for  example,  the  cost  of  the 
streets  and  the  different  kinds  of  pavement  and  their  constant  main- 
tenance. Paris  paid  out  in  1892,  upon  its  streets  and  avenues, 
22,890,100  francs  ($4,578,020),  of  which  20,719,700  francs  ($4,- 
143,940)  was  for  maintenance  and  cleaning  of  street  pavements  and 
sidewalks.  This  represents  about  what  is  done  every  year.  The. 
analysis  of  Paris  paving  would  make  an  article  alone. 

The  Prefect  of  the  Seine,  who  is  the  chief  mayor  of  Paris  (the 
city  being  divided  into  twenty  arrondissements  or  divisions  with  a 
mayor  over  each),  is  chief  executive  officer.  Among  other  general 
matters  he  has  charge  of  the  estimates  of  the  funds  needed  for  city 
expenses.  He  causes  the  budget  or  estimate  of  the  tax  levy  and 
income  and  the  appropriations  to  be  drawn  up  once  a  year  for  the 
following  year.  It  is  called  '*  the  budget.'*  It  contains  the  details 
of  the  expenses  of  the  previous  year  ;  the  amounts  proposed  by  the 
prefect.  A  little  later  the  amounts  approved  by  the  municipal 
council  are  added  and  the  amounts  finally  approved  by  the  Minister 
of  the  Interior  of  France.  All  are  arranged  in  parallel  columns. 
The  budget  is  carefully  printed  in  two  documents,  one  of  about  275 
pages,  twelve  inches  square,  which,  while  complete  enough  for 
usual  information,  is  but  an  abridgment  of  a  larger  publication  of 
more  than  3,000  pages,  called  the  Developpements  Justificativs.  This 
large  book  of  estimates  contains  the  details.  It  can  be  had  by 
any  student  of  finance  or  other  person,  showing  a  reason  why  he 
can  profitably  use  it,  by  application  to  the  prefect.  The  smaller  one, 
ample  for  practical  matters,  can  be  usually  had  for  the  asking.  A 
study  of  these  documents  is  very  interesting  and  instructive. 

Statistics,  properly  tabulated,  when  carefully  and  understand- 
ingly  studied,  form  a  means  of  information  which  can  be  obtained 
in  no  other  way.  They  are  the  means  of  suppressing  evil  results 
and  extending  good  ones. 

While  our  American  cities  surpass  most  European  cities  in  many 
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wayr?,  nevertheless  they  lack  properly  analyzed  and  properly  pre- 
pared statistics,  covering  past  experience.  This  fact  makes  their 
administration  very  difficult  for  our  city  officials,  deprived  as  they 
are  of  this  experience  of  their  predecessors.  Our  short  terms  of 
office  make  tabulated  experience  all  the  more  necessary,  especially 
in  departments  of  public  works.  More  than  enough  money  is 
wasted  annually  in  every  large  American  city  than  is  needed  to  pay 
for  an  expert  statistician,  who  would  indirectly  save  thousands  of 
dollars  and  prevent  much  inconvenience  to  which  new  officials  and 
the  public  are  repeatedly  put. 

The  budget  is  divided  into  two  parts,  called  the  service  ordinaire 
and  service  extraordinaire ^  i.  e.,  the  usual  estimates  "whiQh.  provide  for 
the  regular  annual  and  running  expenses  of  the  city,  and  the  un- 
usual or  special  estimates  which  provide  for  unusual  expenses  and 
improvements,  not  in  the  nature  of  renewals.  They  are  applied  to 
additions  or  extensions  of  the  water-works,  main  sewers,  etc.;  in 
short,  what  a  private  corporation  would  call  permanent  increase  of 
plant. 

Notwithstanding  great  care  on  the  part  of  the  prefect,  the  mu- 
nicipal council,  the  secretary  of  the  treasury  and  the  secretary  of 
the  interior,  every  collection  and  disbursement  is  not  always  pro- 
vided for  in  advance.  In  this  case  an  additional  budget  is  passed. 
It  adjusts  a  few  accounts  and  provides  that  certain  appropriations 
can  be  held  over  to  pay  for  work  of  long  duration. 

To  follow  the  finances  to  their  close  we  must  consult  the  comptes 
generaiix  or  general  account  books  of  the  book-keeping  division  of 
the  financial  department.  These  books  are  not  printed  and  given 
to  the  public.  It  would  be  impracticable.  But  they  are  open  to 
inspection  upon  application,  as  they  should  be.  But  the  principal 
items  and  a  tabulated  summary  is  printed  in  the  first  column  of  the 
budget  for  the  succeeding  year,  as  a  basis  for  estimates. 

The  following  (Table  I)  is  condensed  from  the  budget  of  1892. 
While  slightly  above  the  average  amounts  of  the  past  twelve  years, 
nevertheless  the  items  given  are  a  fair  statement  of  the  cost  and  di- 
visions of  the  expenses  of  Paris  : 
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TABLE  I. 

Summary  of  Paris  Budget  for  the  Year  1892. 

Compiled  and  Translated  by  J.  W,  Howard. 

[NOTK.— Egtimated  on  a  basis  of  5  francs,  equal  to  |1.   To  get  exact  resalts,  take  %^  of  amonnu 
given  In  table,  becaase  6.31  francs  eqaal  |1.] 

REQULAB  RECEIPTS. 

SOUBCSS   OP  COLLSCTIOMS. 

1.  Octroi,  or  toll  on  food  and  materials 138,761,871 

2.  Direct  tax  npon  property,  horses,  carriages,  dogs,  etc 6,416,020 

8.  Receipts  from  gas  companies'  taxes,  etc 8,043,740 

4.  Water  supplied  to  prlyate  persons  and  companies 2,614,7S3 

5.  From  the  state  as  Its  share  of  the  cost  of  Paris  police 1,606,613 

6.  Public  market  places  and  buildings 1,666,628 

7.  Pines  and  permits.    Interest  on  deposits 1,248,000 

8.  Public  conveyances,  omnibttses,  horse-carst  etc 1,141,340 

9.  Receipts  and  tuitions  In  certain  schools.   Legacies 944,964 

10.  From  the  state  as  Its  share  of  maintaining  and  cleaning  streets 680,000 

11.  Reimbursement  of  the  city  for  advances  due  to  private  constructions 718,763 

12.  Rents  and  fees  from  the  abattoirs,  or  slaughter-houses 623,000 

18.  Bents  of  newspaper  and  other  stands  upon  streets  and  parks 630,040 

14.  Public  storage  and  warehouses 618,190 

16.  Special  charges  for  cleaning  private  streets,  etc 604,000 

16.  Bent  of  private  telegraph  and  telephone  lines  under  streets;  private  sewers 620,160 

17.  Sale,  etc.,  of  lots  In  the  cemeteries  of  the  city 467,671 

18.  Miscellaneous;  sale  of  official  newspaper,  use  of  firemen,  etc.,  at  theaters,  etc 876,907 

19.  Rents  from  lessees  of  theaters  and  property  of  the  city 871,820 

90.  Burial  permits,  undertakers,  etc 182,002 

21.  Miscellaneous  licenses  to  use  the  streets 180,000 

22.  Sale  of  old  materials  from  pavements,  etc 69,280 

23.  Public  scales  and  weighers'  fees 69,600 

34.  Copies  of  deeds  of  sale,  and  taxes  on  the  same 49,600 

25.  Private  donations  of  income  from  endowments  for  charity 6,088 

Total  of  regular  receipts 164,864,009 

SPECIAL  RECEIPTS. 

1.  Contributions  of  the  state,  etc.,  to  restore  deeds  destroyed  In  1871 9,400 

2.  Interest  upon  deposits  of  special  funds 100,000 

8.  Sale  of  city  real  estate 40,000 

4.  Saleof  city  real  estate  and  extra  materials 60,000 

6.  Miscellaneous  receipts 18,000 

6.  Product  of  special  loan  authorised  In  1886 8,400,000 

7.  Sale  of  real  estate  and  building  materials  from  1886 90,000 

8.  Special  appropriation  of  1891,  held  over 22,000 

Total  of  special  receipts 18,669,400 

Qband  Total  of  Collections,  or  Rkcbipts 168,038,409 
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BBOULAR  EXPENSES. 

0BJKCT8  OP  DlflBUBSSMSNTS. 

1.  Pftymenti  of  lateroft  and  pan  of  principal  of  olty  debt $21,060,006 

a.  Segular  public  ichooU  of  all  gradet 4,940,67S 

8.  PoUoe  department  and  courts 4,840,822 

4.  Pabllc  hospitals.    Help  for  the  poor.    General  charities 4,794,111 

5.  MainUnance  pavements,  ^,g^,i60.  Sidewalks,  AS9,300.  St.  cleaning,  l^lA^m,  Qen%  61,780   4,148,040 
«.  Piiblic  parks.    Public  lightiny.    Inspection  of  public  conveyances 2,876,875 

7.  Administration  of  octroi  or  toll  on  food  and  materials 1,708,726 

8.  Maintenance  and  cleaning  of  setoers 1,704,540 

9.  Administration  of  the  prefects  and  offices,  fl  nance  department,  etc 1,482,265 

10.  Shares  of  state  tax,  collection  of  taxes,  etc 1,214,460 

11.  Administration  of  the  public  works  and  supplies  of  Paris 964,428 

12.  Maintenance  and  construction  of  city  buildings,  architecture  and  art 889,402 

18.  Reserye  funds,  emergency  expenses 719,798 

14.  The  Republican  Guard,  a  special  local  force 685,640 

15.  Fire  department 584,928 

16.  Suryeys  of  streets,  etc.    Plans  of  city,  control  of  building  lots,  etc 484,080 

17.  Subsidies  and  other  aid  to  higher  institutiojis  of  learning 806,652 

18.  Administration  of  market  places  and  buildings,  etc.,  of  the  olty 250,390 

19.  Administration  of  the  cemeteries 260,136 

20.  Pensions  to  old  employes  of  the  city,  all  classes,  or  their  widows,  etc 238,185 

21.  Military  expenses,  etc 195,680 

22.  Administration,  etc.,  of  the  20  offices  of  the  sub-mayors 176,890 

28.  Municipal  chemical  laboratory 66,660 

24.  Miscellaneous,  astronomical,  meteorological  and  scientific,  etc 21,538 

25.  Commission  to  examine,  etc.,  driyers  of  public  oonyeyances 5,600 

Total  of  regular  expenses 164,854,009 

SPECIAL  EXPENSES. 

1.  Restoring  records  and  deeds  destroyed  by  the  commune  In  1871 17,200 

2.  Purchase  of  real  estate 111,000 

3.  Extensions  of  main  sewers 60,000 

4.  Reserve  for  emergency  expenses 89,900 

5.  Laying  out  new  sections  of  city,  increase  of  water-works,  etc 8,400,000 

6.  Miscellaneous  public  permanent  improvements 20,000 

7.  Special  bills  held  oyer  from  1891 20,000 

8.  Special  bills  held  oyer  from  1891 2,000 

Total  special  expenses $8,669,400 

GBAND  total  of  DI8BUB8BMENT8  OB  KXPSMSBS $68,023,409 

To  better  grasp  the  financial  investments  and  standing  of  Paris, 
I  have  drawn  up  Table  II,  which  gives  the  condition  of  the  debt  of 
Paris  in  1892  : 
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TABLE  II. 

Debt  of  Paris. 
(Note  :    For  exact  valae  of  money  in  1893,  dedact  4  per  cent,  from  items  griven.) 


Divisiong  of  Debt. 


Bonds  or  loans,  general 

Bridges,  canals,  water-works,  etc 

School  buildings,  etc 

Totals 


Original 
Debt. 


|451,8d9,290 

29,767,318 

906,810 


1582,023,318 


Repaid 
Previous 
to  1892. 


$83,065,488 

11,657,829 

108,708 


193,881,975 


Paid 

During 

1892. 


15,180.490 

580,006 

26,236 


$5,736,741 


Due 
After 
1892. 


$364,118,858 

17,669,884 

771,866 


$382,454,603 


Interest, 
etc., 
189S. 


$19,019,689 

1,078,380 

27,129 


$20,124,998 


When  we  remember  that  labor  is  cheaper  in  Paris  than  in  Amer- 
ica and  that  the  city  officials  are  paid  about  one-half  what  we  must 
pay  them  here,  we  understand  at  once  the  greater  purchasing  power 
of  money  in  Paris.  In  order  to  compare  Paris  with  what  a  city  simi- 
larly equipped  and  as  well  administered  would  cost  if  in  the  United 
States,  we  must  add  from  twenty  per  cent,  to  twenty-five  per  cent,  to 
the  items  given  for  Paris;  or  vice  versa,  by  deducting  about  these  per 
cents,  from  the  expenditures  of  the  American  cities,  we  bring  them  to 
the  French  basis  of  cost.  But  the  fact  remains  that  rapid  growth 
and  other  causes  have  prevented  most  American  cities  from  enjoy- 
ing such  efficient  and  permanent  improvements  as  Paris  enjoys. 
There  are  a  few  prominent  exceptions  which  show  what  our  cities  can 
do  when  trained  and  honest  men  are  put  in  control  ;  men  willing 
to  investigate  and  profit  by  the  experience  of  other  cities  ;  men  above 
any  teihporary  or  passing  influence  and  who  regard  a  city  as  an 
organism  the  future  health  and  prosperity  of  which  is  to  be  re- 
spected as  well  as  the  present  needs. 

Paris,  indeed,  spends  a  vast  fortune  annually,  but  as  a  rule, 
wisely;  producing  experience  and  results  freely  open  to  all  to  profit 
by  and  to  enjoy. 

It  will  be  noticed  that  real  and  personal  estate  are  not  the  basis 
of  the  income  of  the  Parisian  treasury.  It  is  evident  from  an  ex- 
amination of  Table  I  that  the  direct  tax  on  real  and  personal  estate 
constitutes  only  about  11  per  cent,  of  the  income  of  the  city.  Ac- 
cording to  the  law  of  France,  revised  April  5,  1886,  the  population  of 
Paris  is  the  basis  of  taxation.  This  means  that  a  method  exists  of  tax- 
ing the  2,344,550  inhabitants  of  1892  according  to  what  they  possess 
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and  consume.  This  is  done  effectively  by  the  celebrated  octroi  or 
toll  levy  upon  all  supplies  of  food  and  raw  materials  crossing  the 
city  limits  into  Paris.  This  is  an  indirect  tax.  While  amounting 
to  fifty  per  cent,  of  the  income  of  the  city  each  year,  it  is  the  least 
felt  by  the  individual  citizen. 

The  following  (Table  III)  shows  the  amounts  collected  at  the 
many  points  of  entrance  into  Paris  by  the  employees  of  the  octroi  or 
toll  department : 

TABLE  III. 

Paris  Tax  on  Food  and  Raw  Materials. 

(An  Average  Year.) 
Clasies  0/  iubttances  taxed.  Collected  in  1888. 

BeTerftgei  of  all  kioda |11,766,6« 

Alcoholie  mediclDes 57,014 

Liqaidf  other  thtn  beyeragei 8,245,906 

ProTliioDi  or  food  of  all  kindi 6,883,228 

Toll  on  live  cattle  passiDg  through  on  foot 897 

Puelofallklndi 2,749,727 

Boilding  materials 1,473,727 

Lumber,  boats,  etc 009.043 

Fodder 991,879 

MiacellaneouB  articlei 477,403 

Small  oollectioni 2,612 

Fees  at  the  warehouses 64,620 

Certificates  to  take  out  and  return  material,  etc 18,166 

Fuel  used  at  factories 98,849 

Total 128,281,806 

In  these  days  of  discussion  of  city  franchises,  it  is  very  interest- 
ing to  glance  at  what  Paris  has  done  in  the  matter  of  granting  fran- 
chises to  the  gas,  electric  light  and  street  car  corporations.  It  is 
instructive  to  learn  what  Paris  makes  these  companies  pay  for  the 
use  of  the  public  property  of  the  city;  that  is  to  say,  for  the  use  of 
the  streets.  The  city  authorities,  with  wise  foresight,  arranged  that 
while  these  companies  can  earn  reasonable  profits  they  must  pay 
handsomely  for  the  use  of  the  city  streets.  These  streets  have  cost 
enormous  amounts  to  establish,  grade,  pave  and  otherwise  equip 
and  beautify,  both  above  and  below  ground;  and  they  must  not  be 
given  away,  in  part  even,  for  nothing. 

The  gas  companies  pay  an  annual  royalty  of  14,000,000  francs 
($2,800,000);  also  2  centimes  per  cubic  meter  (11  cents  per  1,000 
cubic  feet)  of  gas  sold;  also  a  rental  of  200,000  francs  ($40,000) 
per  year  for  the  use  of  certain  portions  of  the  underground  passages 
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and  sewers.  The  city  received  in  1892  from  the  gas  companies  a 
total  of  19,713,700  francs  ($3,942,740),  or  6  per  cent,  of  the  munic- 
ipal income. 

The  horse  car  and  omnibus  companies  paid  a  tax  of  2,000  francs 
($400)  per  car  or  vehicle  per  year,  making  a  total  for  these  com- 
panies from  this  and  other  charges  of  2,146,200  francs  ($429,240). 
Other  public  conveyances  and  carriages  paid  in  1892  3,560,000 
francs  ($712,000).  The  total  income  of  Paris  from  horse  cars,  om- 
nibuses and  public  vehicles  was  5,706,200  francs  ($1,141,240),  or 
2  per  cent,  of  the  city  expenses. 

The  extension  of  the  city  means  additional  streets,  sewers,  pave- 
ments, etc.  These  call  for  increased  expenses.  This  annual  in- 
crease is  in  proportion  to  the  growth  of  the  population.  The  taxes 
per  individual,  however,  are  decreasing. 

The  success  attained  can  be  judged  from  the  fact  that  the  Paris- 
ian does  not  complain  but  constantly  praises  his  beautiful,  smooth, 
clean  streets,  handsome  parks,  beautiful  public  buildings,  etc.  He 
knows,  too,  that  these  things,  while  pleasing  himself,  also  attract 
thousands  of  people  from  the  entire  world.  These  people  visit  Paris 
to  enjoy  its  resources  and  beauty,  at  the  same  time  spending  in  the 
city  more  money,  perhaps,  than  the  vast  improvements  have  cost. 

It  is  well  for  each  city  to  remember  that  attractive  streets,  parks, 
etc.,  not  only  persuade  its  inhabitants  to  remain  citizens  of  the  place 
when  they  become  richer  and  older,  but  also  induce  many  new  peo- 
ple to  select  such  a  city  for  their  abode.  Above  all,  it  makes  life 
more  agreeable  for  the  masses  who  must  live  in  the  place,  and  acts 
as  a  great  educator  of  the  children  who  are  to  succeed  us. 

Paris  has  a  simple  and  safe  system  of  receiving  and  disbursing 
its  vast  income. 

Its  financial  methods,  while  equaled  by  the  handsome,  clean, 
well-paved  modern  Berlin,  are  by  no  means  equaled  by  London, 
Vienna,  or  other  large  city  of  the  world. 

The  city  treasurer  is  called  the  receveur  municipal.  He  receives 
and  deposits  all  money  due  the  city  and  pays  it  out  upon  written 
orders  called  mandats,  signed  by  the  prefect.  The  receveur  is  ap- 
pointed by  the  concurrence  of  the  prefect,  the  secretaries  of  the 
•  interior  and  treasury  of  France,  and  the  city  council.  He  is  paid 
one  of  the  highest  salaries  in  Paris,  $8,000  a  year.     He  is  under 
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$80,000  bonds.  His  responsibility  is  great.  He  must  possess  ex- 
cellent executive  ability. 

There  are  three  chief  inspectors  of  accounts  who,  with  their 
assistants,  constantly  scrutinize  all  accounts,  receipts,  etc.,  of  the 
finance  department.  We  would  call  them  comp- 
trollers. They  also  watch  the  book-keeping  and 
every  operation  of  the  collection  as  well  as  the 
disbursement  of  public  money.  All  records  are 
thus  assured  of  being  kept  in  a  proper,  uniform 
and  permanent  manner.  They  are  finally  put 
away  in  secure  vaults  for  future  reference. 

These  inspectors  also  verify  the  truthfulness 
of  the  statements  of  the  gas,  omnibus,  horse-car 
MuoB^j.^w.^HowABD,     ^j^^  othcr  compauics  which  pay  portions  of  their 

See  Wographl<»al  sketch   profits  tO  the  citv. 
In  January  number,  m,  i--r^.  i  <.<ii 

1893,  page  6.  The  employes  of  Pans  may  have  faults,  but 

neglect  of  duty  is  not  one  of  their  weaknesses.  They  are  noted  for 
honesty  and  precision,  as  well  as  for  the  courtesy  they  extend  to  any 
one  having  dealings  with  them,  be  he  Frenchman  or  foreigner. 

/.    W,  Howard. 
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There  is  perhaps  no  paving  material  in  existence  to-day  which 
gives  more  general  satisfaction  for  a  moderately  heavy  traffic  than 
a  good  quality  of  paving  brick.  This  statement  is  borne  out  by 
the  fact  that  a  large  number  of  the  smaller  cities  and  towns  in  va- 
rious parts  of  this  country  have,  within  the  past  few  years,  adopted 
brick  as  the  standard  material  for  street  pavements. 

Numerous  and  extensive  plants  for  the  exclusive  manufacture 
of  paving  brick  have  been  erected  at  different  places,  where  suit- 
able clay  deposits  exist,  and  while  the  big  majority  of  these  plants 
turn  out  a  serviceable  article,  it  must  be  admitted  that  a  very  in- 
ferior quality  has  been  furnished  by  not  a  few,  owing  partly  to  the 
inexperience  of  the  manufacturers  in  this  new  industry,  but  mostly 
to  the  unsuitable  quality  of  the  clay  used  by  them  for  this  pur- 
pose, and  as  the  demand  for  paving  brick  has  so  far  exceeded  the 
supply,  they  have  been  able  to  find  a  ready  market  for  their  ware, 
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with  the  result  of  bringing  brick  pavements  into  disrepute  where- 
ever  the  supply  has  come  from  these  sources. 

The  writer  has  in  his  possession  samples  of  paving  brick  from 
a  large  number  of  plants,  some  of  which  are  as  hard  and  tough  as 
the  best  quality  of  granite,  and  which  would  prove  fully  as  durable, 
under  extremely  heavy  traffic,  while  others  are  not  much  better 
than  a  poor  quality  of  limestone,  which  goes  to  show  that  there  is 
a  vast  difference  in  the  quality  of  paving  brick.  This  is  not  alone, 
however,  the  case  between  the  product  of  different  plants,  but  be- 
tween bricks  burned  in  the  same  kiln,  owing,  in  the  latter  instance, 
mostly  to  the  unequal  distribution  of  the  necessary  heat  to  fuse  or 
vitrify  the  bricks  uniformly. 

Will  not  attempt  to  discuss  the  manufacture  of  paving  brick,  as 
that  has  been  and  is  being  done  by  others,  who  are  experts 
in  this  branch  of  the  business,  but  merely  point  out  the  fact, 
that  in  order  to  obtain  a  first-class  pavement,  the  material  must  be 
carefully  inspected,  to  do  which,  one  must  know  the  essential  qual- 
ities required  in  a  good  paving  brick,  which  may  be  summed  up  as 
follows : 

Resistance  to  Abrasion. 
Percussion. 
Crushing. 
Absorption. 

To  ascertain  the  resistance  to  abrasion,  some  engineers  recom- 
mend placing  samples,  together  with  a  lot  of  irregular  pieces  of 
cast-iron,  in  a  foundry  rattler,  making  from  40  to  60  revolutions 
per  minute,  and  noting  the  loss  in  weight,  by  weighing  the  sam- 
ples before  and  after  the  operation.  This  test,  while  determining 
to  some  extent,  the  toughness  of  a  brick,  is  not  applicable  here, 
since  the  brick  in  the  rattler  is  exposed  to  wear  on  all  sides,  while 
in  the  pavement  only  on  one ;  hence  the  result  of  this  test  is  not 
the  same  as  that  of  actual  wear. 

A  more  satisfactory  test  can  be  made  by  taking  a  brick  and  a 
piece  of  granite,  of  which  latter  the  resistance  to  abrasion  is 
known,  and  after  weighing  each  sample  accurately,  rub  them  to- 
gether the  same  as  a  marble-cutter  in  polishing  granite  or  marble, 
weighing  them  again  after  the  operation  and   noting  the  percentage 
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of  loss  in  each  sample,  when  their  relative  resistance  to  abrasion 
caft  be  readily  deduced. 

Tests  for  resistance  to  percussion  are  best  made  with  a  light 
steel  hammer  (such  as  is  used  by  pavers  for  clipping  brick),  by 
striking  the  brick  moderately  sharp  and  repeated  blows,  producing 
as  near  as  possible  the  same  effect  as  the  sharp,  steel-pointed  shoes 
of  a  trotting  horse,  which  latter  will  injure  a  weak  brick  quicker 
than  a  heavy  load  drawn  over  it  at  a  moderate  gait,  since  owing  to 
the  smooth  and  even  surface  of  brick  pavements,  there  is  no  im- 
pact or  pounding  process  of  the  passing  wheels,  as  is  the  case  with 
granite  or  other  stone  block  pavements. 

Tests  for  resistance  to  crushing  are  usually  made  with  machines 
designed  for  the  purpose  of  testing  samples  of  various  materials  to 
destruction,  noting  the  weight  in  pounds,  when  cracking  or  spawl- 
ing  begins,  and  at  final  crushing,  by  which  means  the  crushing 
strength  per  square  inch  of  surface  is  ascertained.  This  test  has 
no  further  value  than  to  merely  establish  the  relative  crushing 
strength  of  brick  as  compared  with  other  materials,  since  a  compar- 
atively soft  brick  will  sustain  considerable  of  a  dead  load,  when 
placed  in  the  walls  of  a  building,  but  will  crumble  and  go  to 
pieces,  when  subjected  to  the  traflBc  of  a  street  pavement,  under  a 
much  lighter,  but  live,  or  moving  load. 

The  test  for  resistance  to  absorption  is  one  of  the  most  important, 
as  no  brick  will  withstand  the  action  of  frost  successfully  ( no  matter 
how  hard  and  tough  it  may  be  otherwise),  which  will  absorb  more 
than  five  per  cent,  of  its  own  weight  of  water  after  being  immersed 
from  five  to  fifteen  days. 

In  testing  brick  for  this  purpose,  the  samples  should  be  thor- 
oughly tried,  then  carefully  weighed  and  immersed  in  clean  water, 
then  taken  out  and  weighed  at  intervals  of  from  two  to  five  days 
until  no  more  absorption  is  noticed. 

In  addition  to  the  foregoing  tests,  some  engineers  advocate  tests 
for  tensile  strength,  resistance  to  the  action  of  acid,  etc.,  but  the 
writer  considers  them  superfluous,  since  the  position  of  a  brick  in  a 
street  pavement  is  entirely  different  from  that  of  a  beam  in  a  struc- 
ture, and  as  to  the  action  of  acid,  it  must  be  a  very  poor  brick  that 
will  not  bear  this  test  after  having  passed  through  the  process  of 
burning,  unless  charged  with  a  large  percentage  of  lime,  in  which 
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case  the  absorption  test  will  seal  its  fate  by  slacking  the  lime  and 
causing  disintegration. 

As  previously  stated  in  this  article  the  quality  of  paving  bricks 
from  one  and  the  same  plant  even,  is  not  suflBciently  uniform  to  de- 
pend entirely  on  tests  of  samples,  especially  when  it  must  be  con- 
ceded that  samples  are  selected  with  greater  care  by  the  manufac- 
turer when  sending  them  to  the  person  who  proposes  to  make  the  test 
(unless  that  person  goes  to  th6  plant  and  selects  them  himself,  which, 
however,  is  not  often  the  case),  than  when  shipping  for  actual  use. 
Besides,  the  facilities  for  making  some  of  the  tests,  notably  for  crush- 
ing and  tensile  strength,  are  wanting  in  a  large  number  of  the 
smaller  places,  and  being  out  of  the  question  of  subjecting  all  or 
even  a  small  number  of  the  bricks  to  the  various  tests,  it  will  be 
seen  that  it  must  depend  very  materially  on  the  honesty  and  good 
judgment  of  the  inspector  whether  the  material  employed  will  prove 
serviceable  or  not. 

After  the  average  quality  of  the  output  of  a  plant  has  been  suf- 
ficiently established  by  either  actual  wear  in  a  street  pavement,  for 
a  number  of  years,  or  by  thorough  and  repeated  tests  of  the  medium 
as  well  as  the  best  specimens,  a  man  of  good  common  sense  and 
sound  judgment  will  have  no  diflBculty  in  assorting  and  inspecting 
paving  brick  from  such  a  plant  in  a  satisfactory  manner,  which  may 
be  accomplished  by  adopting  the  following  method  : 

Have  the  bricks  dumped  or  thrown  from  the  wagon,  when  de- 
livered at  the  line  of  work.  Throw  out  all  such  that  will  not  stand 
this  handling  successfully.  Then  after  a  portion  of  the  pavement 
has  been  laid,  but  before  the  surface  has  been  sanded,  or  grouted 
as  the  case  may  be,  go  over  the  same  carefully  and  remove  all 
defective  bricks,  take  up  and  apply  the  hammer  test,  as  noted  here- 
tofore, on  such  specimens  as  may  appear  somewhat  soft,  by  reason 
of  their  pale  color,  which  is  the  case  when  not  sufficiently  burned, 
or  those  which  are  very  dark,  but  likely  to  be  porous  on  account  of 
being  overburned,  and  if  they  stand  this  test  immerse  them  in  water 
and  observe  if  small  air  bubbles  appear  on  the  surface  in  quick  suc- 
cession, or  a  material  change  of  color  takes  place,  by  reason  of  the 
large  percentage  of  water  absorbed,  in  which  case  throw  them  out, 
as  they  will  not  resist  the  action  of  frost  successfully. 

In  addition  to  a  thorough  and  close  inspection  it  will  be  good 
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policy  to  exact  a  sufficient  guaranty  from  the  contractor,  for  a 
period  of  not  less  than  one  year  from  date  of  completion  of  his  contract, 
to  replace,  at  his  expense,  any  defective  material  which  may  have 
escaped  detection  before,  and  in  this  way  secure  a  satisfactory  job 
at  the  original  contract  price. 

After  having  secured  a  good  quality  of  paving  brick  the  next 
question  to  be  considered  is  how  to  construct  a  suitable  foundation, 
as  no  pavement,  no  matter  how  excellent  the  material  of  its 
wearing  surface  may  be,  will  prove  serviceable  or  satisfactory  unless 
supported  by  a  solid,  unyielding  foundation. 

The  first  step  to  be  taken  in  this  direction  is  to  ascertain  the 
condition  and  nature  of  the  subsoil.  Should  it  be  spongy  or  liable 
to  become  saturated  with  and  retain  more  or  less  ground  water,  un- 
derdrainage  must  be  resorted  to,  which  may  be  accomplished  in  the 
following  manner  :  Lay  ordinary  drain  tile  of  sufficient  capacity, 
in  no  case  less  than  three  inches  internal  diameter,  about  one  foot 
below  the  base  line  of  the  foundation  and  from  six  to  nine  inches 
back  of  the  curb,  towards  the  property  line;  fill  over  the  tiling  to  a 
depth  of  about  nine  inches,  with  screened  gravel  or  clean  cinders, 
to  prevent  filling  and  stopping  up  the  joints  and  eventually  the 
drain  with  fine  sand  or  other  small  particles,  and  provide  a  suitable 
outlet  by  connecting  with  a  catch-basin  at  a  convenient  street  cor- 
ner, or,  if  this  can  not  be  done,  by  constructing  a  receptacle  which 
should  be  bailed  or  pumped  out  when  occasion  requires,  or  if  the 
topography  of  the  ground  permits,  by  discharging  into  the  open  air, 
in  which  case  a  suitable  screen  should  protect  the  outlet,  to  prevent 
rats  or  other  vermin  from  entering  it  and  destroying  its  usefulness. 

When  one  side  of  a  street  is  lower  than  the  other,  and  the  ground 
adjoining  the  lower  side  continues  to  descend  rapidly,  no  under- 
drainage  will  be  necessary  on  that  side,  as  a  well-constructed  brick 
pavement  will  let  no  appreciable  amount  of  moisture  through  to  the 
subsoil,  after  the  joints  are  once  thoroughly  filled  with  fine  sand, 
while  the  drain  on  the  upper  side  will  prevent  any  water  from  en- 
tering below  the  pavement  there.  For  this  reason,  also,  it  is  pref- 
erable to  lay  the  drain  back  instead  of  in  front  of  the  curb  and  un- 
der the  gutter,  as  is  done  in  most  cases  with  macadam,  telford  or 
stone  block  pavements,  which,  by  reason  of  their  porosity,  let 
a  large  amount  of  surface  water  through ;  besides,  the  gravel  or  cin- 
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der  filling  over  the  tiling,  which  is  to  act  as  a  filter,  would  have 
to  be  rammed  solid  (and  thereby  decrease  its  eflBciency)  when 
placed  under  the  pavement,  while  if  placed  back  of  the  curb  it  can 
be  left  more  porous,  and  consequently  will  serve  its  purpose  better. 
Should  the  subsoil  be  porous,  or  cellar  excavation  exist  on  each  side 
of  the  street,  which  is  mostly  the  case  in  the  business  portion  of  a 
city,  no  subsoil  drainage  will  be  necessary,  as  no  material  amount 
of  moisture  can  accumulate  under  the  pavement,  and  therefore  the 
provision  for  such  drainage  would  prove  a  useless  expense. 

Having  decided  the  question  of  under-drainage,  the  next  thing 
to  be  considered  is  the  preparation  of  the  road-bed,  on  which  the 
foundation  is  to  rest.  The  subsoil  should  be  excavated  to  a  depth 
of  not  less  than  one  foot  below  the  top  level  of  the  finished  pave- 
ment (unless  said  subsoil  should  consist  of  sand,  gravel  or  rock,  in 
which  case  a  depth  of  from  seven  to  eight  inches  would  be  suffi- 
cient), and  then  thoroughly  and  repeatedly  rolled  (with  a  roller 
weighing  not  less  than  one  ton  per  lineal  foot  of  face  of  roller).  All 
depressions  which  may  then  appear  should  be  filled  with  sand, 
gravel,  cinders  or  macadam,  and  the  rolling  continued  until  every 
portion  of  the  road-bed  becomes  uniformly  compact  and  firm,  with 
its  contour  corresponding  precisely  to  that  of  the  finished  pavement. 

Following  the  preparation  of  the  road-bed  comes  the  construc- 
tion of  the  foundation,  which  should  be  solid  and  unyielding,  for 
reasons  stated  heretofore ;  and  to  secure  these  conditions,  various 
methods  and  different  materials  are  employed,  of  which  I  will  cite 
the  following,  and  endeavor  to  point  out  their  merits  and  defects  : 

Concrete  Foundation. — This  foundation  usually  consists  of  a  layer 
of  concrete  about  six  inches  thick  (the  composition  of  which  and 
the  method  of  preparing  it  I  will  not  here  discuss,  as  this  has  been 
done  in  a  number  of  published  works,  and  no  doubt  every  one  con- 
nected with  the  engineering  profession  is  sufficiently  informed  on 
this  subject),  and  when  properly  constructed  has  no  superior,  as 
regards  sustaining  heavy  loads  ;  but  the  frequent  tearing  up  of 
streets,  caused  by  making  repairs  of,  and  connections  with,  the  va- 
rious underground  systems,  such  as  sewers,  gas,  water  and  steam - 
heating  mains,  in  all  seasons  of  the  year,  when  it  is  often  next  to 
impossible  to  replace  it  to  its  former  conditions  (were  the  average 
plumbers'  forces  willed  to  do  so,  which  they  usually  are  not),  and 
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thereby  greatly  destroying  its  efficiency.  Besides,  the  danger  of 
leaks  in  water,  steam,  and  especially  in  gas  mains,  remaining  un- 
detected until  a  weak  spot  in  some  foundation  wall  tells  the  tale, 
but  does  not  locate  the  leak,  when  it  may  become  necessary  to  sink 
a  number  of  test  pits  before  the  right  spot  is  reached. 

These  objections  apply  with  equal  force  to  such  pavements  as 
asphalt  and  all  others  in  which  the  joints  are  filled  with  various  in- 
gredients for  the  purpose  of  making  them  impervious.  The  only 
way  of  overcoming  this  serious  obstacle  is  by  placing  the  various 
underground  systems  in  conduits  of  such  dimensions  as  will  admit 
of  being  entered  through  man -holes  by  workmen  to  make  any  nec- 
essary repairs  without  tearing  up  the  pavement. 

From  the  foregoing  it  will  be  seen  that  so  long  as  these  condi- 
tions are  not  the  exception,  but  the  rule,  in  nearly  every  American 
city,  it  may  not  prove  the  wisest  policy  to  adopt  that  which,  besides 
being  the  most  expensive  is  really  good  and  unobjectionable  only 
under  certain  conditions,  when  something  else  less  costly  will  answer 
the  purpose  fairly  well,  under  all  conditions. 

Broken  Stone  and  Sand  Foundation. — On  the  road-bed  (prepared 
as  described  heretofore),  a  layer  of  broken  stone  whose  longest  di- 
ameter shall  not  exceed  two  and  one-half  inches  shall  be  spread 
over  the  entire  surface  to  an  even  depth  of  about  four  inches  and 
all  voids  filled  with  sand,  then  thoroughly  rolled,  until  uniformly 
compact  and  solid,  after  which  another  layer  of  the  same  material 
and  depth  shall  be  placed  on  the  first  and  rolled  as  before,  making 
the  combined  depth  of  the  two  layers  seven  inches  after  the  rolling 
is  completed. 

Broken  Stone  and  Sandy  Gravel,  Furnace  Slack  or  Cinder  Foundation , 
loith  one  layer  of  brick  laid  flat  and  lengthwise  with  the  street. — ^This 
foundation  is  constructed  in  a  similar  manner  as  the  preceding  one 
with  this  difference  that  the  material  constituting  the  bottom  layer, 
be  it  stone  or  sand,  gravel,  furnace  slack  or  cinders,  shall  be 
spread  in  an  even  layer  to  insure  a  depth  of  four  inches  after  being 
thoroughly  rolled,  then  a  layer  of  sand  one  inch  in  depth  is  spread 
over  it  and  scraped  with  templets  (which  are  hollowed  out  on 
the  under  edge  to  correspond  precisely  with  the  contour  of  the  fin- 
ished pavement),  upon  which  a  course  of  brick  is  laid  flat  and 
lengthwise  with  the  street,  care  being  taken   to  break  joints  the 
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same  as  when  laid  in  a  wall  and  laid  as  true  to  a  line  as  practicable. 
The  surface  being  then  thoroughly  rolled  with  a  hand  roller  weigh- 
ing about  five  hundred  pounds  per  lineal  foot  of  face  of  roller ;  or, 
if  no  roller  is  available,  it  may  be  rammed  with  a  rammer  weigh- 
ing from  seventy-five  to  ninety  pounds,  brought  in  contact  with  an 
eight-inch  plank  two  inches  thick,  which  should  be  placed  length- 
wise or  parallel  with  the  rows  of  bricks  and  the  blows  repeated  until 
the  rammer  rebounds,  all  broken  bricks  to  be  removed  and  replaced 
by  whole  ones  pressed  securely  into  place. 

The  bricks  used  in  this  layer  do  not  require  to  be  of  as  good  a 
quality  as  those  composing  the  top  layer  or  wearing  surface,  not  be- 
ing subjected  to  chipping  or  wearing  but  merely  to  compression, 
and  this  in  such  a  modified  form,  by  reason  of  the  layers  of  sand 
above  and  below  them,  so  that  a  comparatively  weak  brick  will  sus- 
tain an  extremely  heavy  load  without  being  injured  ;  therefore  a 
brick  having  an  ultimate  crushing  strength  of  only  three  thousand 
pounds  per  square  inch  will  prove  efficient,  and  a  foundation  con- 
structed in  the  manner  and  of  the  material  here  indicated  will  give 
entire  satisfaction,  as  has  been  practically  demonstrated  by  a  large 
number  of  cities  and  towns. 

Ordinarily,  it  is  assumed  that  a  foundation  of  this  kind  is  more 
expensive  than  one  of  broken  stone  and  sand  alone,  which  is  true 
only  when  the  latter  material  can  be  procured  at  home  at  a  nomi- 
nal cost,  and  the  bricks  have  to  be  brought  from  a  distance  where 
the  charges  for  transportation  add  materially  to  the  cost;  but  the 
conditions  are  entirely  different  when  this  order  of  things  is  reversed, 
especially  when  it  is  considered  that  in  the  first  place  this  class  of 
bricks  are  generally  sold  at  a  reduced  cost,  and  in  the  second  place 
the  manufacturer  would  have  to  charge  more  for  the  better  quality 
if  unable  to  dispose  of  the  inferior,  in  order  to  secure  a  fair  return 
from  his  capital  invested.  Besides,  this  layer  of  bricks  will  insure  a 
more  uniform  bearing  surface  than  the  other  unless  the  same  is 
constructed  with  the  greatest  care  and  under  the  most  rigid  inspec- 
tion. 

On  the  whole,  however,  it  is  of  little  consequence  how  or  of 
what  material  street  foundations  are  constructed  so  long  as  satisfac- 
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tory  results  are  obtained,  at  the  least  original  cost  as  well  as  the 
easiest  and  cheapest  subsequent  repairs,  and  for  this  reason  the  ma- 
terial found  nearest  home  should  have  the  preference,  if  found  suit- 
able for  this  purpose. 

Haying  considered  and  discussed  the  various  questions  relating 
to  the  construction  of  a  serviceable  street  foundation,  we  will  now 
turn  our  attention  to  the  finishing  of  the  pavement,  which  may  be 
done  in  the  following  manner  : 

On  the  foundation  thus  prepared  spread  an  e  ven  layer  of  clean 
sand  of  uniform  quality  one  inch  in  depth,  raked  or  scraped  with  a 
templet  of  the  required  form,  as  stated  heretofore.  Upon  this  layer 
of  sand  place  the  top  course  of  brick  edgewise  and  at  right  angles 
with  the  street,  break  joints  and  lay  true  to  the  line,  the  same  as 
specified  heretofore  for  the  lower  layer.  At  street  intersections 
place  them  at  an  angle  of  about  forty-five  degrees  with  the  street 
in  such  a  manner  that  the  wheels  of  a  passing  vehicle  will  strike 
them  at  an  angle  and  thereby  distribute  the  load  more  uniformly 
over  several  bricks  instead  of  throwing  it  on  to  one,  which  would 
be  the  case  if  bricks  were  laid  parallel  to  the  line  of  travel,  causing 
unequal  wear  and  formation  of  ruts.  After  having  the  bricks  in 
position  for  a  block  or  a  portion  of  a  block,  should  it  be  rather 
long,  make  a  careful  inspection,  as  described  heretofore,  then  roll  or 
ram  the  surface  thoroughly,  as  the  case  may  be,  until  every  brick 
is  securely  settled  Into  place,  and  after  removing  such  bricks  as  may 
have  been  broken  by  this  operation  and  replacing  them  with  whole 
ones,  spread  a  thin  layer  of  fine  sand  over  the  entire  surface  and 
broom  carefully  in  the  joints,  which  operation  is  to  be  repeated 
several  times  (if  the  sand  should  not  be  perfectly  dry)  before  the 
joints  are  completely  filled,  after  which  the  street  can  be  thrown 
open  to  the  traffic. 

In  some  localities  the  top  course  of  bricks  has  been,  and  is  per- 
haps, still  laid  herring-bone  fashion,  which,  while  having  no  par- 
ticular advantage  (as  regards  wearing  qualities)  over  a  pavement 
like  the  one  just  described,  will  require  better  skill  and  consume 
more  time  in  its  construction,  adding  to  the  cost  without  increasing 
its  efficiency  correspondingly.  William  Steyh. 
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William  Steyh  was  born  September  17, 1845,  in  Kesselbach, 
Province  Oberhessen,  Hessen  Darmstadt,  Germany.    He  at- 
tended the  public  schools  from  1851  to  1859,  graduating  there- 
from at  the  age  of  fourteen  and,  finding  employment  shortly 
after  with  a  surveyor,  assisted  in  land  surveying  and  highway 
construction  for  the  following  six  years,  pursuing  studies  in 
geometry,  trigonometry,  etc.,  during  the  winter  months,  aided 
by  a  kind  tutor,  who  for  a  small  consideration  employed  his 
spare  time  instructing  young  men  eager  to  acquire  a  profes- 
sional education,  but  whose  parents  did  not  possess  the  neces- 
sary means  to  send  them  to  college.    From  1865  to  1866  Mr. 
Steyh  assisted  in  railroad  surveys,  which  work  was  suspended 
indefinitely  on  the  declaration  of  war  between  Prussia  and 
Austria,  and  as  the  prospects  for  employment  in  the  various 
branches  of  surveying  and  engineering  continued  rather  gloomy,  even  after  peace 
had  been  restored,  he  concluded  to  bid  farewell  to  the  fatherland  and  go  to  the 
land  of  the  free.    After  landing  in  New  York,  in  June,  1867,  and  paying  a  visit  to 
relatives  in  Wheeling,  West  Virginia,  he  continued  the  westward  journey  as  far  as 
Burlington,  Iowa,  where,  in  the  spring  of  1868  he  found  employment  on  the  Bur- 
lington &  Missouri  River  railroad  in  the  western  part  of  Iowa  and  the  eastern  part 
of  Nebraska.    He  remained  in  the  employ  of  this  company  till  the  early  part  of 
1870,  resigning  the  position  of  assistant  division  engineer  on  construction  to  en- 
gage in  mercantile  business  at  Burlington,  Iowa.    After  a  year  and  a  half  he  re- 
turned to  engineering,  taking  charge  of  the  construction  of  a  small  water-works 
plant  at  the  Iowa  Hospital  for  the  Insane,  at  Mt.  Pleasant,  Iowa,  including  the 
laying  out  of  a  portion  of  the  grounds  belonging  to  this  institution,  which  work 
was  completed  in  the  latter  part  of  1872.    From  1873  to  1878  he  surveyed  and  had 
charge  of  the  construction  of  four  street  railway  lines  and  engaged  in  a  general 
practice  of  surveying  and  en^neering  at  Burlington,  Iowa.    From  1878  to  1882  he 
followed  railroad  engineering  in  the  employ  of  the  Chicago,  Burlington  &  Quincy, 
the  Burlington  &  Missouri  River,  and  the  Burlington  &  Western  railroad,  respect- 
ively.   From  1882  to  1892,  with  the  exception  of  1884,  he  has  been  city  engineer  of 
Barlington,  Iowa. 


INSTRUCTIONS  TO  SEWER  INSPECTORS. 

Mr.  Arthur  Lagron,  C.  E.,  sends  to  Paving  and  Municipal 
Engineering,  the  following  copy  of  instructions  to  sewer  inspec- 
tors prepared  by  him  : 

Grade, — Grade  of  an  even  number  of  feet  above  the  bottom  of 
the  sewer  will  be  given  to  the  contractor  or  his  foreman  by  the  city 
engineer,  or  his  assistant  on  a  stake  driven  on  one  side  of  the  ditch, 
far  enough  to  prevent  all  possibility  of  being  disturbed,  then  another 
stake  will  be  driven  on  the  other  side  of  the  ditch  and  a  straight 
board  nailed  across,  said  board  to  be  leveled  with  a  hand  level  and 
the  center  line  of  the  sewer  will  be  marked  on  it. 

Such  grade  stakes  may  be  established  every  fifty  feet,  but  in  all 
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cases  there  shall  be  one  established  ahead  at  the  next  manhole  or 
lamphole,  and  all  intermediate  cross  bars  shall  line  to  it. 

A  grade  line  may  be  stretched  from  cross  bar  to  cross  bar  and 
supported  in  the  center  if  the  distance  be  too  great  to  stretch  it  per- 
fectly straight. 

All  vertical  measurements  must  be  made  with  a  stiff  rod,  and  in 
no  case  with  a  tape. 

Although  the  contractor  is  by  the  specifications  made  respon- 
sible for  the  carrying  out  of  the  grade  you  are  to  keep  a  strict  and 
constant  watch  that  it  is  done  accurately  and  that  no  changes  or  al- 
terations are  made. 


Filling. — Permit  only  fine  dry  material  to  be  used  for  back  fill- 
ing next  to  the  joints,  and  see  that  it  is  put  in  place  in  a  manner 
that  will  not  disturb  the  cement.  The  filling  must  be  well  tamped 
on  both  sides  of  the  pipe.  Do  not  allow  workman  to  step  on  the  pipes 
until  tamped  and  filling  is  sufficient  to  protect  them  from  being  dis- 
turbed. 

Laying. — See  that  when  practicable,  the  bottom  of  the  trench  is 
as  near  as  possible  made  to  fit  the  lower  half  of  the  tile,  that  the 
body  of  the  tile  rests  on  the  solid  ground  in  preference  to  the  socket 
which  should  have  an  excavation  specially  dug  for  it.  See  that  the 
line  is  kept  straight,  which  can  always  be  ascertained  by  plumbing 
from  the  grade  line  above. 

Joints. — See  that  each  joint  is  wiped  clean  of  cement  before  an- 
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other  pipe  is  laid.  See  that  th^  socket  of  the  pipe  last  laid  is  clean 
of  dirt  and  gravel,  etc.,  before  the  bottom  is  cemented  and  the  spigot 
inserted,  and  then  see  that  the  pipe  is  sent  well  home.  Be  sure  that 
the  cement  put  on  the  top  reaches  far  enough  on  both  sides  to  join 
with  the  cement  put  on  the  inside  and  make  the  joint  actually  water 
tight. 

Cement. — Cement  should  in  no  case  be  mixed  with  more  than 
twice  its  bulk  of  sand,  that  is  to  say  one  part  of  cement  for  two 
parts  of  sand.  When  the  bottom  of  the  trench  is  wet  more  cement 
is  needed. 

Pipes, — All  pipes  not  a  true  circle  must  be  rejected.  Cracks,  large 
blisters,  scaling  off  of  the  vitrification  disqualify  pipes.  When  more 
than  one-fourth  of  the  socket  is  broken  off  the  pipe  must  be  rejected, 
and  where  any  part  of  the  socket  is  broken  off,  the  break  must  be 
placed  uppermost,  and  the  break  made  good  with  brick  carefully 
laid  in  cement. 

Y  Branches. — Ascertain  from  property  holders,  when  possible, 
where  they  desire  their  junction  located.  Where  this  can  be  done, 
locate  them  in  reference  to  lot  lines  where  they  are  most  likely 
to  be  needed. 

Mark  each  Y  with  a  strip  of  1x2  inch  plank  set  in  the  trench 
extending  from  the  bottom  to  the  surface,  and  in  filling,  see  that 
these  strips  are  cut  off  (not  broken  off),  flush  with  the  surface. 

Carefully  measure  the  distance  of  each  Y  from  the  center  of  the 
last  manhole,  record  the  distance  and  the  direction  in  which  the  Y 
points,  and  house  number  opposite,  when  any.  Also  measure  the 
distance  from  the  last  Y  to  the  next  manhole,  so  that  the  Y's  may 
be  located  by  measuring  either  way  from  the  manholes.  Measure- 
ments must  be  from  manholes,  in  no  case  from  Y  to  Y. 

Miscellaneous. — If  any  extra  work  is  required  from  the  contrac- 
tor, keep  an  accurate  account  of  it,  or  if  any  timber  is  ordered  to  be 
left  in  the  trench,  keep  strict  detailed  measurement  of  it. 

When  in  doubt,  never  assume  that  you  know,  but  refer  to  the 
city  engineer. 

When  the  work  is  done,  turn  your  note  book  over  to  the  city  en- 
gineer's office. 
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ELECTRIC  LIGHTING   AT  TOPEKA,  KANSAS. ♦ 

There  are  few  wants  more  necessary  in  a  well  regulated  com- 
munity than  light.  After  securing  a  generous  supply  of  pure  fresh 
air,  good  wholesome  water,  clean  streets  and  surroundings  well 
drained,  we  need  light  by  night  as  well  as  by  day.  During  the  last 
few  years  many  of  our  smaller  cities,  seeing  the  improvement  made 
in  larger  places,  have  secured  electric  light  plants.  Some,  from  a 
spirit  of  rivalry,  have  gone  into  these  enterprises  blindly,  without 
counting  the  cost  or  carefully  considering  the  questions  involved. 
The  strong  convincing  argument  in  favor  of  the  arc  lamps  is  the 
great  concentration  of  light  in  one  lamp.  But  the  light  received  is 
as  the  square  of  the  distance  lighted,  a  fact  that  is  often  overlooked. 

There  are  many  inquiries  constantly  being  made  as  to  the  cost 
and  operation  of  an  established  plant.  One  of  the  first  asked  is, 
does  the  city  own  its  plant  ?  a  question  in  municipal  economy 
which  should  receive  more  attention.  That  a  city  should  be  free 
to  supply  its  own  needs  and  that  of  its  citizens  at  cost,  without  the 
presence  of  middlemen  to  overcharge  or  discriminate,  would  seem 
self-evident. 

The  next  important  question  is  the  cost.  In  reply  to  such  ques- 
tions, the  author  has  prepared  a  tabulated  statement,  taken  from 
the  reports  of  the  superintendents  which  covers  the  operation  of  the 
plant  for  the  last  twenty-six  months,  giving  the  number  of  nights 
and  hours  run  each  month  and  the  principal  elements  of  cost,  to- 
gether with  the  cost  of  fuel  for  each  horse  power  for  one  night  and 
hour. 

The  plant  belongs  to  the  city  of  Topeka;  it  was  contracted  for 
in  February,  1888,  and  furnished  by  the  Jenney  Electric  Company, 
of  Indianapolis.  There  are  184  double  carbon  arc  lamps,  3  boilers 
16  feet  long,  54  inches  in  diameter,  with  45  flues  4  inches  in  diame- 
ter; 3  Ball  engines  of  75  horse  power  with  80  pounds  of  steam  pres- 
sure, intended  to  run  250  revolutions  a  minute,  6  dynamos  of  30 
arc  lamp  power,  connected  with  6  circuits  which  together  have  24.72 
miles  of  line  and  33.5  miles  of  wire;  the  line  is  suspended  upon  30- 
foot  cedar  poles,  and  the  lamps  are  suspended  at  the  center  of  the 
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street  intersections  between  two  40-foot  poles.  Soon  after  starting 
it  was  found  necessary  to  use  more  than  80  pounds  of  steam  pres- 
sure, and  in  doing  this  the  capacity  of  the  boilers  was  found  inade- 
quate, except  with  the  best  bituminous  lump  coal.  From  the  tests 
and  experience  of  a  superintendent  who  was  in  charge  of  the  plant 
about  one  year,  it  was  found  that  the  three  engines  had  to  work 
up  to  235  horse  power  to  keep  the  lamps  burning  steadily.  The 
exact  actual  horse  power  record  has  not  been  kept  during  all  this 
time. 

The  accompanying  table  shows  some  irregularities.  Owing 
to  lack  of  boiler  capacity  the  plant  has  to  be  shut  down  two 
nights  each  month  to  clean  them.  This  is  usually  done  on  moon- 
light nights,  but  sometimes  it  is  cloudy  and  the  moon  obscured, 
much  to  the  annoyance  of  the  people.  In  October,  1891,  the  plant 
was  shut  down  for  fifteen  days  to  reset  the  boilers. 

The  monthly  statement  of  the  cost  of  coal  is  for  coal  received 
and  paid  for  during  the  month;  this  comes  by  the  carload,  which  is 
ordered  as  needed,  and  very  little  is  kept  in  stock  at  any  time. 
Owing  to  the  lack  of  capacity  of  the  boilers,  the  poor  and  cheaper 
coal,  such  as  is  used  by  other  electrical  plants  in  the  city,  can  not 
be  burned. 

An  expert  tested  some  of  the  lamps  without  the  knowledge  of 
the  superintendent  and  operators,  and  found  as  an  average  of  seven- 
teen lamps  in  different  parts  of  the  city  a  pressure  of  23.15  volts,  a 
current  of  19.0  amperes,  and  an  electromotive  force  of  439.85  watts. 
The  manufacturers  of  electrical  plants  using  arc  lamps  have  fixed 
an  arbitrary  standard  of  their  own  for  candle  power.  Six  of  the 
largest  companies  allow  from  432  to  480  watts  for  a  2,000  candle 
lamp;  the  average  of  these  is  450  watts  to  the  lamp  or  4.44  candles 
to  the  watt.  The  author  has  endeavored  to  find  some  reason  for 
these  assumptions,  but  knows  of  none  except  that  they  overrate 
their  lamps  for  what  they  can  gain  by  imposing  upon  their  custo- 
mers. The  best  authority  that  he  can  find  on  the  subject  is  Gordon 
Wigan,  A.  M.,  whose  work  was  printed  in  1884  by  Casel  &  Co., 
New  York,  and  who  makes  one  watt  equivalent  to  1.63  candles  and 
cites  a  test  of  candle  power  at  the  Paris  Electrical  Exposition  of 
1881,  when  the  Brush  lamp  was  tested  and  shown  to  be  741  candle 
power.     By  the  American  manufacturer's  average  arbitrary  stand- 
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ard  the  17  lamps  tested  averaged  1,953  candle  power,  allowing  4.44 
candles  to  the  watt;  but  taking  Wigan's  and  the  European  prac- 
tice our  lamps  are  only  717  candle  power,  allowing  1.63  candles  to 
the  watt. 

This  is  a  great  difference,  when  it  is  considered  that  we  use  the 
same  English  standard  candles  as  are  used  in  Europe  and  elsewhere, 
for  our  standard  in  this  country. 


COST  FROM  NOVEMBER,  1889,  TO  DECEMBER, 
Nights  run  ..... 

Hours  run         ...... 

Average  number  of  hours  run 

Coal  consumed,  tons  .... 

Cost  of  coal  ..... 

Cost  ol  coal  per  horse  power  per  night 
Cost  of  coal  per  horse  power  per  hour 
Cost  of  carbons  ..... 

Cost  of  globes       ..... 

Cost  of  oil  and  waste  .... 

Cost  of  repairs  .... 

Insurance  and  telephone 

Pay  roll,  superintendent  and  labor 

Interest  on  cost  of  plant,  6  per  cent. 

Total  cost  ..... 

Average  cost  per  lamp  per  month 
Average  cost  per  lamp  per  100  hours 


PER  CENT 

Coal 

Carbons 

Globes 

Oil  and  waste 

Repairs 

Insurance  and  telephone 

Pay  r6ll 

Interest 


Total 
Cost  of  lots  and  buildings 
Cost  of  plant,  poles  and  wires 


OF  TOTAL  EXPENSE. 


Total 


1891. 

672.00 

6,430,17 

8.08 

3,587.03 

$9,646.16 

6.11 

.76 

2,146.11 

159.05 

504.35 

3,045.78 

905.84 

13,420.99 

7,208.24 

37,036.52 

7.74 

8.71 


26.04 
5.79 
0.43 
1.36 
8.23 
2.45 
36.24 
19.46 

100.00 
$8,559^3 
46,888.65 

$55,447.98 


The  location  of  the  electric  lamps  in  our  city  has  been  a  sub- 
ject of  much  criticism,  with  one  lamp  at  every  other  street  intersec- 
tion; the  lamps  are  about  1,100  feet  apart  one  way  and  800  feet  the 
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other;  the  intervening  intersections  are  not  well  lighted,  which  is 
hardly  fair  to  the  people  living  there.  With  one  lamp  at  every  in- 
tersection the  light  would  be  of  much  more  value,  even  though  the 
intensity  was  only  one-half  of  the  light  of  the  present  lamps. 

We  have  in  addition  to  our  electric  lamps  222  vapor  lamps  fur- 
nished and  lighted  by  contract  at  $1.75  per  month.  These  are  lo- 
cated in  the  outlying  districts.  People  complain  because  they  are 
so  insignificant  as  compared  with  the  arc  lamps,  and  when  one 
compares  a  vapor  lamp  of  10  candle  power  with  a  700  candle  power 
lamp,  it  is  not  much  to  be  wondered  at  that  some  of  these  districts 
should  complain  through  their  representatives. 

The  city  of  Topeka  is  spending  $21,260  a  year  for  lighting  its 
streets,  and  yet  people  are  not  satisfied.  About  one-half  of  those 
inside  of  the  electric  light  district  feel  that  an  injustice  has  been 
done  them,  and  all  the  people  outside  of  this  district  seem  to  think 
they  ought  to  have  as  good  light  as  the  electric  lamps  furnish,  as 
they  are  assessed  in  the  same  proportion  as  those  who  have  them. 

What  we  need  is  a  system  of  lamps  at  every  street  intersection, 
with  one  circuit  covering  the  business  portion  of  the  city  on  which 
the  lamps  shall  have  an  intensity  of  1,000  actual  candle  power. 

Then  with  circuits  covering  the  residence  and  outlying  districts 
on  which  the  lamps  shall  have  an  intensity  of  200  candle  power. 
One  objection,  perhaps,  to  this  would  be  the  large  additional  num- 
ber of  lamps  to  clean,  adjust  and  take  care  of;  another  would  be 
the  long  distance  for  the  transmission  of  the  electric  current  and 
consequent  loss  or  leakage. 

The  present  arc  lamps  are  good,  perhaps  perfect  in  themselves, 
yet  the  cost  is  so  great  that  a  city  occupying  a  large  territory  can 
not  expect  to  light  all  and  do  equal  justice  to  its  citizens. 

The  Edison  lamps  have  not  the  candle  power  suitable  for  street 
lighting,  but  it  would  seem  to  the  author  that  a  system  between  the 
two  would  be  more  suitable  for  many  of  the  growing  cities  in  our 
country. 

The  cleaning  of  the  arc  lamps  and  globes  is  a  large  item  of  ex- 
pense and  is  seldom  done  perfectly.  Fifteen  per  cent,  of  light  is 
absorbed  by  a  good  clean  globe,  70  per  cent,  by  an  opal  globe,  and 
about  the  same  amount  by  a  dirty  globe.  The  rods  of  an  arc  lamp 
must  be  kept  clean  or  it  will  fail  to  burn,  and  the  cleaner  is  at  once 
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reminded  of  his  duty;  but  he  can  allow  the  globes  to  become  ob- 
scured so  that  from  50  to  70  per  cent,  of  the  light  is  absorbed  with- 
out any  serious  complaints  from  an  average  citizen.  Municipal  en- 
gineers are  largely  interested  in  the  question  of  light.  We  should 
try  and  secure  its  proper  diffusion,  that  equal  justice  may  be  done 
to  all.  An  engineer  should  first  know  what  his  city  needs,  and 
then  be  able  to  advise,  and  prevent  a  fluent  agent  of  a  strong  illu- 
minating company  from  selling  an  extravagant  plant,  poorly  adapted 
to  the  wants  of  the  people.  Louis  Kingman. 


MAINTENANCE   OF   ROADS   IN   FRANCE. 

II. 

The  use  of  material  for  repair  is  a  necessary  operation  that  can 
not  be  dispensed  with,  yet  it  does  not  require  a  continual  attention 
like  the  sweeping.  In  fact,  if  the  road  is  kept  clean,  the  road-bed 
wears  out  uniformly  (or  very  nearly  so),  and  it  does  not  matter 
much  if,  for  a  certain  length  of  time,  instead  of  twelve  inches  thick 
it  gets  to  be  only  ten  or  eight.  The  public  does  not  see  it ;  there- 
fore the  engineer  or  the  ^'cantonnier"  can  choose  his  time  to  spread 
his  new  stones. 

The  best  time  is  when  the  weather  is  wet,  because  when  it  is  dry 
and  the  road  is  hard,  the  new  material  does  not  incorporate  with  it. 
The  stones  keep  rolling  about  and  get  crushed  to  powder,  without 
any  benefit  to  the  road  and  to  the  great  annoyance  of  the  travelers, 
while  when  the  weather  is  damp,  with  some  proper  care,  it  assimi- 
lates and  gets  thoroughly  united  with  the  old  road-bed  without 
getting  scattered  about,  and  is  of  very  little  hindrance  to  the  travel, 
so  when  frequent  rains  have  softened  the  road-bed  and  that  frost  is 
not  anticipated,  then  it  is  the  proper  time  to  spread  new  material 
on  the  road. 

The  principle  that  must  govern  the  **cantonnier*'  in  performing 
that  work  that  naturally  tends  to  make  the  road  *'pull  harder,"  is 
to  avoid  creating  any  motive  that  would  invite  the  wagons  to  follow 
one  direction  rather  than  another,  and  that  is  easy  where  a  road  has 
been  kept  clean.      One  does  not  see  those  long  holes  or  depressions 
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either  on  the  center  or  on  the  sides  that  seem  to  necessitate  exten- 
sive refiUings;  instead,  light  depressions  are  seen  from  one  to  two 
inches  deep.  Those  are  the  places  to  fill,  and  as  their  depth,  say 
two  inches  in  the  center,  decreases  gradualy  to  nothing  on  the 
edges,  it  is  necessary  that  the  *'  cantonnier  ''  should  pick  the  peri- 
meter in  order  to  give  the  new  filling  a  solid  bearing.  Then  he 
carefully  spreads  his  stones  on  that  hole,  thus  circumscribed,  the 
biggest  stone  in  the  center  and  the  smallest  toward  the  edges. 
Those  patches  should  not  be  more  than  from  six  to  ten  feet  in 
length  and  from  three  to  six  in  width.  The  same  operation  is  to 
be  repeated  for  all  the  little  depressions,  yet  if  they  were  too  close 
together  it  would  hinder  the  travel  to  a  too  great  extent.  It  would 
then  be  preferable  to  fill  only  the  deepest  first,  and  when  these 
would  have  become  solid  go  over  again  and  fill  those  that  would 
have  been  left  at  first. 

When  a  certain  length  of  road,  say  200  feet,  has  thus  been  re- 
paired, it  would  be  a  grave  error  to  believe  that  it  is  finished,  and 
it  is  an  error  too  often  made.  On  the  contrary,  the  cantonnier  must 
bear  in  mind  that  it  is  the  place  that  requires  the  closest  attention, 
because  those  stones  are  often  and  continually  displaced  by  the 
horses'  feet,  or  by  the  wheels,  and  unnecessarily  crushed,  or  kept 
rolling  for  an  indefinite  length  of  time,  so  he  must,  every  now 
and  then,  go  over  with  a  rake  and  replace  them. 

Also  in  spite  of  all  his  skill  in  placing  his  new  filling  so  as  to  break 
the  wagons  from  their  tendency  to  follow  the  same  path  they  some- 
times show  a  preference  for  one  side  rather  than  the  other,  then 
he  has  to  do  some  new  filling,  or  tear  up  some  one  already  made, 

until   he  compels  them  to  go  equally  all  over 

the  road. 

It  is  only  when  every  loose  stone  has  become 

a  part  of  the  solid  road-bed,  that   any  portion  of 

the  repaired  road  may  be  called  finished. 

It  would  be  a  mistake  to  think  that  those  are 

minutioB  too  small  to  be  taken  into  consideration. 

The  road  will  be  largely  repaid  by  the  economy 

of  material  and  by  avoiding  larger  repairs  that 
sel^bioRraphicai 'sketch  would  cost  a  great  deal  more  than  those  minute 
*""  ^i8&"  we""^'*      oares  do.  Arthur  Lagron. 
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ASPHALT  OF  TRINIDAD.* 

It  is  quite  a  difficult  matter  to  say  what  the  market  price  of 
asphalt  is  at  Trinidad,  because  it  is  subject  to  so  many  anomalous 
conditions.  The  original  cost  to  the  government  or  to  owners  of 
the  lands  prior  to  the  asphalt  rage  was  substantially  nothing,  and 
the  cost  to  those  who  have  since  purchased  lands  varies. 

In  respect  to  present  dealers,  very  little,  if  any,  pitch  is  sold  in 
isolated  quantities.  The  usual  contract  is  for  the  owner  or  lessee 
of  the  land  to  deliver  so  much  pitch  at  a  certain  price  annually  for 
a  term  of  years.  I  should  judge  that  those  dealers  who  have  con- 
tracted for  La  Brea  land  pitch  within  the  last  six  months  have  had 
to  pay  somewhat  more  than  the  lake  pitch  is  sold  for  to  shippers  to 
Europe,  to  wit,  28«.  6d.,  or  $6.84  in  local  money,  free  on  board. 

The  following  itemized  estimate  per  ton  in  respect  to  land  as- 
phalt is  believed  to  be  a  fair  approximation : 

Price  of  pitch  in  the  ground $4  00 

Digging,  overlooking  and  cleaning 50 

Carting 40 

Loading  lighters  and  loading  ship '90 

Lighterage  from  shore  to  ship 50 

Contractor's  profits,  mercantile  commission,  and  all  other  ex- 
penses and  losses 1  10 

Export  duty 1  20 

Freight  and  insurance  to  New  York 2  25 

Total $  10  26 

When  large  quantities  of  asphalt  are  being  handled  or  other 
favorable  conditions  intervene,  this  total  could,  of  course,  be  re- 
duced. It  is  a  matter  of  public  record,  for  instance,  that  the  first 
cost  of  the  asphalt  taken  from  the  pitch  lake  by  the  Trinidad  As- 
phalt Company  is  only  40  cents  per  ton,  and  it  can  be  dug  more 
readily  than  the  land  asphalt. 

I  have  heard  it  claimed  that  all  the  asphalt  at  La  Brea  is  sub- 
stantially one  deposit,  and  that  applying  the  designation  of 
**lake"  to  only  a  portion  of  it  is  incorrect ;  but  the  only  part  that 
can  be  said  to  be  like  a  lake  is  alone  called  the  lake  by  the  com- 
munity. 

The  village  is  on  an  extreme  point  called  La  Brea  Point;  an- 

*  Reports  from  the  Consuls  of  the  United  States,  No.  145. 


Digitized  by 


Google 


88  MUNICIPAL  ENGINEERING. 

other  extreme  point  to  the  east  is  called  Point  d'Or.  The  lake  is 
further  inland,  being  southwest  of  these  points  and  about  a  mile 
from  them,  and  about  two-thirds  of  the  way  from  Point  d'Or  to  the 
opposite  side  of  the  peninsula.  The  lake  has  an  elevation  of  138 >ii 
feet,  according  to  Wall  and  Sawkins,  above  high  water,  and  on 
three  sides  the  land  slopes  from  it.  It  is  circular  in  form,  and 
covers,  according  to  a  government  survey  in  1886,  109  acres  9 
perches,  and  it  is  believed  to  contain  several  million  tons  of  as- 
phalt. The  geological  report  of  Wall  and  Sawkins  puts  the  maxi- 
mum amount  which  can  be  expected  to  exist  at  4,752,000  tons. 
Since  this  estimate  several  hundred  thousand  tons  have  been  re- 
moved. The  report  mentions  that  the  term  '*  inexhaustible,''  ap- 
plied to  the  lake  ' '  has  probably  arisen  from  the  circumstance  of 
artificial  cavities  rapidly  closing  up,  which  may  have  led  to  the 
supposition  of  the  substance  being  reproduced  or  generated  as  fast 
as  removed;  but  it  is  essential  to  remember  that, every  pound  ab- 
stracted diminishes  the  remaining  quantity  by  that  amount."  I 
believe  from  the  information  I  have  obtained  that  the  contents  of 
the  lake  have  decreased  in  volume  within  the  last  decade,  indicat- 
ing that  the  ''  supply,"  if  it  has  one  is  not  equal  to  the  drainage 
that  is  now  being  made  from  it. 

Persons  who  have  seen  a  large  round  pond,  substantially  dried 
up,  with  little  strips  of  clear  water  irregularly  intersecting  its  bed, 
here  and  there  patches  of  vegetation,  and  a  slushy  looking  place 
near  the  center  with  fish  bubbles  coming  up,  the  entire  bed  black- 
ish and  uninviting,  can  form  a  very  fair  idea  of  the  general  appear- 
ance of  this  famous  lake.  An  odor  described  to  be  like  that  of  sul- 
phureted  hydrogen  gas  is  emitted  at  the  sloppy  looking  place  called 
the  '*  place  of  supply,"  where  many  gaseous  bubbles  appear.  In 
passing  over  the  lake  one  will  see  more  or  less  of  these  little  bub- 
bles, and  if  he  stoops  down  and  catches  the  odor  from  them  he  will 
find  it  the  same  as  the  odor  at  *'the  place  of  supply"  near  the  cen- 
ter. There  are  also  over  the  lake  more  or  less  little  swellings  of 
different  shapes  and  sizes,  and  I  am  told  that  the  smaller  of  them 
(say  an  inch  square)  contain  only  gas,  and  that  some  of  the  larger 
ones  (say  a  foot  square)  contain  both  gas  and  decayed  vegetation. 

There  are  a  large  number  ( say  two  or  three  dozen )  land  islands 
over  the  lake  which  would  probably  aggregate  about  three  or  four 
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acres.    They  are  covered  with  vegetation,  and  some  of  them  support 
trees  twenty  or  thirty  feet  high ;   but  I  am  told  these  islands  do  not 
come  up  from  the  bottom  of  the  lake  nor  do  they  bear  down  any  con- 
siderable distance  into  the  lake.     Mr.  J.  W.  McCarthy,  the  local 
manager  of  the  Trinidad  Asphalt  Company,  informed  me  that  he 
destroyed  one  of  them  and  the  pitch  under  it  rose  to  its  own  level, 
or  the  general  level  of  the  lake.     A  horse  may  be  ridden  on  the  lake 
and  up  to  the  ''place  of  supply, '*  and,  under  particularly  favorable 
conditions,  I  am  inclined  to  think  he  might  be  ridden  through  it. 
It  is  diflBcult  to  give  a  very  satisfactory  description  of  this  particu- 
lar spot,  and  no  two  descriptions  of  it  can  be  exactly  alike,  for  it  is 
never  identically  the  same  on  any  two  occasions.     In  an  open  space, 
say  fifty  acres  or  more,  in  which  there  is  no  vegetation  whatever, 
may  be  seen  a  zigzag,  irregularly  outlined  spot,  which  undergoes 
constant  change  in  shape  and  size  (when  I  was  there  last  and  took 
a  good  look  at  it,  it  was  bow-shaped  and  approximated  an  acre  in 
size).     It  differs  from  the  surrounding  pitch  in  outward  appearance, 
as  freshly  molded  or  bright  lead  would  differ  from  lead  of  a  duller 
and  darker  hue.     All  of  this  fresher  looking  pitch  is  softer  than  the 
pitch  surrounding  it;  but  on  some  of  it,  at  the  more  distant  edges, 
one  may  walk  without  sinking  below  the  heel  of  his  shoe,  and  I  ap- 
prehend from  appearances,  and  was  so  told,  that  it  is  only  a  mat- 
ter of  time  for  the  outer  parts  to  become  indistinguishable  from  the 
body  of  the  surrounding  pitch.     Within  this  particular  area  is  lo- 
cated what  is  called  ''the  place  of  supply,"  which  is  one  or  more 
spots  where  the  pitch  is  always  softer  and  where,  in  the  hotter  part 
of  the  day,  the  pitch,  or  rather  the  water  surrounding  the  pitch, 
fairly  boils.     These  soft  parts  constantly  shift  their  position,  and 
their  fomentations  undergo  great  change,  seemingly  regulated  by 
the  heat  of  the  sun.     I  am  assured  by  witnesses,  whose  word  I  can 
not  call  in  question,  that  they  have  seen  the   "  place  of  supply'' 
when  a  person  could  not  have  walked  into  it,  both  on  account  of 
the  intense  heat  and  the  probability  of  being  engulfed.     I  have 
never  seen  it  present  so  terrible  an  aspect.      On  one  afternoon, 
when  it  was  probably  in  about  its  usual  state,  in  the  hottest  part  of 
the  day,  I  saw  a  man  walk  into  it  with  impunity,  and  it  only  came 
up  to  the  calves  of  his  legs.     He  picked  up  a  handful  of  the  pitch 
and  handed  it  to  me.     It  was  as  pliable  as  soft  putty,  and  I  manip- 
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ulated  it  without  any  of  it  sticking  to  my  hands ;  but  the  water 
which  oozed  from  it  somewhat  discolored  my  hands,  and  I  was  told 
that  if  I  had  continued  the  manipulation  longer,  till  all  the  water 
oozed  out,  the  pitch  would  have  become  sticky.  Early  one  morning 
(eight  or  nine  o'clock)  I  visited  the  ''place  of  supply,"  and  the 
man  I  had  with  me  walked  all  over  the  softest  spot  without  sinking 
deeper  than  his  foot.  At  that  time  two  carts  containing  barrels 
were  being  loaded  with  the  ''liquid  pitch, '*  and  the  process  was  to 
dig  and  pull  it  up  with  picks  in  lumps,  which  were  put  by  hand 
into  the  barrels.  I  was  told  that  in  the  hot  part  of  the  day  the  pick 
was  dispensed  with  and  the  shovel  used  instead. 

One  of  the  cartmen  pointed  to  a  particular  place,  a  foot  or  two 
square,  where  he  said  he  had  been  digging  that  morning  and  which 
had  filled  up.  The  man  with  me  stepped  into  this  place  and  grad- 
ually sank  nearly  to  his  knees,  but  sank  no  further.  I  also  noticed 
that  this  pitch,  unlike  that  on  the  previous  occasion  referred  to, 
stuck  with  considerable  tenacity  to  the  man's  legs. 

The  little  channels  of  water  referred  to  constitute  quite  a  relief 
to  the  view.  These  are  quite  clear  and  pretty.  They  vary  in 
width;  but,  unless  unduly  swollen  by  rainy  weather,  they  may  be 
roughly  estimated  at  two  to  six  feet  wide  and,  say,  one  foot  to  two 
feet  deep,  though  in  places  the  water  is  much  wider  and  deeper. 
By  these  deposits  of  rain  water  the  lake  is  divided  into  a  great  many 
irregular  divisions.  Several  persons  told  me  that  it  was  their  un- 
derstanding that  these  little  channels  rose  and  fell  with  the  tide, 
which  seems  unreasonable;  but,  as  the  opinion  is  entertained 
by  some  of  the  residents  of  the  neighborhood,  I  submit  it.  The 
pitch  comes  boldly  up  to  the  water,  but  rarely,  if  ever,  slopes  grad- 
ually into  it,  but  at  the  water's  edge  it  is  inclined  to  curve  down 
abruptly,  and  under  the  water  it  does  not  promptly  adhere  to  the 
pitch  on  the  adjoining  area. 

It  is  understood  that  the  pitch  is  in  constant  motion,  and  the 
theory  has  been  advanced  that  each  of  these  irregular  divisions  has 
a  motion  of  its  own.  It  would  seem,  from  the  appearances,  that 
the  water  at  the  outer  part  of  the  pitch  of  the  adjoining  division 
has  a  very  repelling  effect  on  the  advancing  pitch,  or  else  these 
several  divisions  of  pitch  do  turn  under  and  revolve  respectively 
within  themselves.     But  evidently  the  pitch  yields  in  a  marked  de- 
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gree  to  the  influences  of  water.  I  noticed  a  little  spot  of  water 
about  six  feet  wide,  which  was  probably  three  feet  deep— a  de- 
pression which,  if  not  originally  caused  by  the  settlement  of  wa- 
ter on  the  spot, is  kept  in  existence  by  the  water.  In  other  words, 
the  pitch  would  doubtless  find  its  own  level  were  it  not  for  the 
water.  lam  strongly  inclined  to  think  that  the  **  place  of  sup- 
ply "  described  above,  if  not  the  source  of  supply  or  generation, 
is  a  source  of  general  motion,  the  degree  of  motion  lessening  as  it 
recedes  from  this  center.  The  fact  that  there  is  a  large  area  next 
around  the  ''place  of  supply"  on  which  no  vegetation  grows, 
and  that  ( in  addition  to  the  well-defined  land  islands )  more  or  less 
vegetation  is  found  as  you  approach  the  border,  seems  to  indicate 
that  the  motion  near  the  ''  place  of  supply  "  is  too  great  for  suffi- 
cient earth  to  accumulate  on  the  surface  to  support  vegetation. 

As  to  what  percentage  of  the  entire  shipments  was  land  pitch 
and  what  percentage  was  lake  pitch  from  1851  to  the  present  time 
it  is  impossible  to  tell.  The  facts  justify  the  belief  that  prior  to 
about  1860  nearly,  if  not  quite,  all  of  the  pitch  shipped  was  taken 
from  the  pitch  banks  at  La  Brea  Point;  but  from  about  that  time 
to  the  present  the  lake  has  furnished  the  bulk  of  the  shipments. 
Mr.  Douglas,  though  evidently  a  party  to  the  arrangement  per- 
fected by  Mr.  Barber  in  the  winter  of  1879-'80,  continued  to  work 
Point  d'Or  till  June  or  July,  1882;  and  I  think  it  quite  likely, 
from  the  information  I  have  obtained,  that  the  Point  d'Or  pitch  he 
had  collected  was  not  all  shipped  away  before  August,  1883,  unless 
he  shipped  land  pitch  in  this  interim  from  La  Cocagne,  where  it  is 
alleged  he  continued  to  dig  after  he  stopped  digging  at  Point  d'Or. 
But  this  does  not  exactly  agree  with  the  warden's  officers'  report 
hereinafter  mentioned. 

Prior  to  the  arrangement  perfected  by  Mr.  Barber  in  the  winter 
of  1879-'80,  pitch  was  dug  at  a  plantation  called  Bellevue,  by  the 
West  India  Shipping  Company,  but  I  am  not  informed  as  to  how 
long  a  time  (if  any)  that  company  continued  digging  there  after 
that  arrangement.  I  notice  from  the  London  Shipping  Gazette  and 
Lloyd's  List  of  April  22,  1892,  that  one  of  the  stipulations  in  the 
sale  of  that  property  by  a  Mr.  Callender,  on  behalf  of  the  West  In- 
dia Shipping  Company,  was  that  he  (Callender)  was  not  to  ship 
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pitch  to  the  United  States.  The  numerous  shipments  of  Mr.  Doug- 
las of  Point  d'Or  pitch,  on  the  other  hand,  from  1879  to  1882,  in- 
clusive (I  did  not  have  the  harbor  master's  record  examined  for 
any  other  years),  were  almost  exclusively  to  Washington,  D.  C. 

It  is  proper  that  I  should  observe  here  that  Mr.  Douglas,  in  pe- 
titioning against  an  increase  of  the  export  tax  in  September,  1885, 
would  seem  to  convey  the  idea  by  the  language  he  used,  that  he  had 
shipped  19,400  tons  of  asphalt  from  Point  d'Or  in  the  three  years 
from  1882  to  1884.  But  the  evidence  seems  conclusive  that  none  of 
the  pitch  he  shipped  was  dug  from  Point  d'Or  after  June  or  July, 
1882. 

He  was  charged  with  obtaining  pitch  from  the  lake,  which  was 
alleged  to  be  against  the  special  regulations  referred  to,  and 
the  charge  was  sustained.  A  letter  from  the  assistant  warden  (R. 
Johnstone),  at  La  Brea,  dated  March  16,  1886,  and  addressed  to 
the  colonial  secretary,  gives  a  statement  of  an  employe  of  the 
lessees  of  the  lake,  withholding  his  name  for  prudential  reasons,  as 
follows: 

''Since  Mr.  Douglas  stopped  digging  at  Point  d 'Or  all  the  as- 
phalt he  has  exported  has  been  taken  from  the  pitch  lake." 

The  assistant  warden  adds  to  this  his  own  statement,  as  fol- 
lows : 

*'  Having  had  charge  of  that  district  for  five  years,  I  am  in  a 
position  to  bear  out  his  statement  as  regards  the  ceasing  of  the  dig- 
ging of  pitch  on  Point  d'Or;  but,  being  uncertain  as  to  the  year 
when  the  digging  ceased,  I  thought  it  necessary  to  visit  La  Brea 
and  gather  information  from  those  who  were  connected  with  Mr. 
Douglas  when  he  carried  on  his  business  himself.  With  this  view 
in  mind  I  visited  La  Brea  on  Saturday  the  13th,  and  ascertained 
that  they  ceased  working  at  Point  d'Or  some  time  between  June 
and  July,  1882.  This  information  I  got  from  men  who  worked  for 
Mr.  Douglas  up  to  the  last." 

It  appears  from  one  of  the  statements  of  Mr.  Barber  that  he  began 
usingTrinidad  pitch  soon  after  July,  1878,  and  that  he  first  purchased 
supplies  from  Mr.  E.  Burgess  Warren,  who  had  bought  the  same 
from  the  agents  of  Mr.  Finlayson.  I  will  add  that  Mr.  Finlayson, 
so  far  as  I  am  advised,  was  at  that  time  dealing  exclusively  in  lake 
pitch.     Mr.  Barber's  statement  also  shows  that  in  the  spring  of 
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1879  he  bought  from  Mr.  Douglas  a  cargo  of  epuree  (boiled  pitch). 
He  also  entered  into  a  contract  with  Mr.  Douglas  to  furnish  him 
and  his  associates  with  pitch  for  a  term  of  five  years,  with  the  op- 
tion of  renewing  the  contract  twice  for  similar  periods,  being  the 
entire  term  of  Douglas's  lease  of  Point  d'Or.  In  the  spring  of  1879 
Mr.  Barber  and  his  associates,  as  he  states  further,  took  a  public 
letting  at  Washington  city  for  104,000  square  yards  of  work  "at 
the  lowest  price  named  by  several  competitors,"  which  they  com- 
pleted. These  circumstances,  therefore,  would  strongly  indicate 
that  this  work  was  done  with  land  asphalt,  as  Douglas,  up  to  that 
time,  is  believed  to  have  shipped  none  other. 

I  think  it  can  be  stated  with  substantial  accuracy  that  very  lit- 
tle, if  any,  land  asphalt  was  shipped  to  the  United  States  from  about 
August,  1883,  to  1888.  From  1888  to  1891,  inclusive,  Messrs. 
Thomas  A.  Finlayson  &  Co.  have  kept  an  account,  and  have  kindly 
furnished  me  with  the  following  figures  : 

TABLE   SHOWING   THE   SHIPMENTS   OF   LAND   ASPHALT. 


United  States. 

Other  Places. 

Year. 

Crude. 

fepur^e. 

Crude. 

fepur^e. 

1888 

Tons. 

5,620  • 
11.327 
16,460 
10.450 

Tons. 

1,905 

2,m2 

880 

Tons. 
600 

Tons. 
1 

ias9 

1890 

1891 

127 

The  custom-house  table  of  revenue  receipts  on  asphalt  will  show 
(considering  that  the  royalty,  which  is  paid  on  lake  asphalt  exclu- 
sively, is  Is  8d  per  ton )  that  the  shipments  during  the  March  quar- 
ters of  1891  and  1892  were  as  follows  : 


March  quarters— 

Land  as- 
phalt. 

Lake  as- 
phalt. 

1891 

Tons. 

4,050 
10,223 

Tons. 
23,454 

1892 

23,763 
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In  collecting  data  for  the  preparation  of  this  report  I  came  across 
a  published  statement  from  Mr.  John  Gumming  to  the  effect  that 
land  asphalt  from  Point  d'Or  and  Bellevue  was  considered  very  in- 
ferior to  the  pure  lake  asphalt;  and  I  also  came  across  another  state- 
ment from  Mr.  Thomas  A.  Finlayson,  now  deceased,  as  follows : 

''The  crown  lands  in  the  vicinity  of  the  pitch  lake  have  large 
deposits  of  pitch  easily  obtainable  and  equal  in  quality  to  the  lake 
pitch." 

These  two  statements  are  particularly  interesting,  inasmuch  as 
the  highly  respectable  firm  of  A.  Gumming  &  Go.,  of  which  Mr. 
John  Gumming  is  the  senior  partner,  is  now  engaged  as  the  trusted 
agent  of  Messrs.  Garter,  Hawley  &  Go.,  of  New  York,  in  upholding 
the  merits  of  the  land  asphalt,  while  the  equally  reputable  firm  of 
Thomas  A.  Finlayson  &  Go.  (of  which  Mr.  Thomas  A.  Finlayson  at 
the  time  was  senior  partner)  is  the  trusted  agent  of  the  Trinidad  As- 
phalt Gompany,  which  is  in  active  competition  against  the  land 
asphalt.   •  ♦  • 

I  have  given  all  the  foregoing  details,  as  this  report  is  in- 
tended chiefly  for  the  consideration  of  the  various  city  authorities 
in  the  United  States  who  are  now  considering  the  relative  merits  of 
lake  and  land  asphalt  in  connection  with  the  letting  of  contracts  for 
making  streets.  With  this  important  matter  in  view,  I  thought  it 
best  to  give  too  much  information  rather  than  too  little. 

I  have  tried  to  collect  all  the  material  facts  and  if  I  have  failed 
it  has  not  been  because  I  have  failed  to  consult  both  sides  to  an 
active  commercial  controversy. 

Had  the  department  not  called  on  me  to  make  this  report,  I 
should  probably  not  have  undertaken  to  do  so,  for  the  reason,  if  no 
other,  that  several  gentlemen  of  fine  capabilities,  some  in  the  inte- 
rest of  the  lake  asphalt  and  some  in  the  interest  of  land  asphalt  and 
some,  probably  unbiased  either  way,  have  been  here  from  the 
United  States  investigating  the  subject.         W.  P.  Pierce,  Consul. 
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MUNICIPAL     ENGINEERING    NEWS 
FROM  THE  NATIONAL  CAPITAL. 

There  is  probably  no  city  in  the 
United  States  where  the  subject  of 
municipal  engineering  and  city  im- 
provements generally,  are  attract- 
ing more  interested  attention  than 
in  Washington.  Hardly  a  week 
passes  by,  but  that  some  new  ques- 
tion along  this  line  is  brought  for- 
ward to  be  generally  discussed  on 
the  part  of  the  citizens. 

REMOVAL    OF    SNOW    AND    ICE    FROM 
SIDEWALKS. 

The  subject  just  now  engrossing 
attention  here  is  the  matter  of  re- 
moval of  snow  and  ice  from  side- 
walks and  gutters.  Last  winter  be- 
ing a  particularly  severe  one  in  this 
city,  resulting  in  considerable  snow 
and  ice,  the  accidents  to  pedestri- 
ans from  slipping  upon  snow  and 
ice  allowed  to  remain  too  long  on 
the  sidewalks  occasioned  much 
comment  and  complaint  in  the  city 
papers.  One  of  the  victims  of  the 
slick  sidewalk  was  Senator  Hans- 
brough,  who  forthwith  proceeded 
to  the  senate  and  introduced  a  bill 
which  was  intended  to  forever  put 
a  stop  to  simliar  accidents.  This 
bill  was  not  reached,  or  rather  no 
action  was  taken  upon  it,  during 
the  last  session  of  congress.  It  has 
now  come  up  for  action  in  the  pres- 
ent session  and  it  is  possible  that 
something  will  be  done  with  it. 

During  the  past  week  Colonel 
Ernst  has  forwarded  through  Sena- 
tor Casey  and  Assistant  Secretary 
of  War  Grant,  his  report  on  this 
bill.      He   suggests  that   with  an 


amendment  making  the  provisions 
of  the  bill  refer  to  *'  paved  "  side- 
walks the  first  three  sections  would 
seem  to  be  in  the  interest  of  good 
government.  The  section  requir- 
ing the  district  commissioners  to 
keep  the  cross-walks  and  gutters 
clear  is  changed  so  that  the  cross- 
walks shall  be  cleared  to  a  width  of 
ten  feet,  and  when  covered  with 
ice,  sprinkled  with  sand, sawdust  or 
such  material  as  will  insure  safety 
to  pedestrians.  The  duties  of  the 
government  regarding  the  care  of 
sidewalks  about  public  buildings 
and  through  public  squares  and 
parks  are  amended  so  that  the 
work  of  cleaning  the  snow  away  is 
to  begin  after  and  not  upon  the 
commencement  of  a  storm.  Only 
such  walks  in  parks  as  are  thor- 
oughfares shall  be  cleaned  to  a 
width  sufficient  to  accommodate  the 
public,  and  this  is  to  be  done  only 
when  funds  are  available.  The 
communication  closes:  '*It  may 
be  proper  to  remark  in  this  connec- 
tion that  the  appropriations  for  the 
removal  of  snow  and  ice  have  hab- 
itually been  less  by  20  per  cent, 
than  the  estimates  submitted  by 
this  office.'* 

The  recommendations  submitted 
by  Colonel  Ernst  are  endorsed  both 
by  General  Casey  and  Assistant 
Secretary  of  War  Grant. 

A    DEMAND    FOR    BETTER   SEWERAGE. 

Another  municipal  question  that 
during  the  next  few  months  will 
command  much  attention  here  will 
be  the  demand  for  better  sewerage. 
Several  times  recently  communica- 
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tions  have  appeared  in  the  city  pa- 
pers in  reference  to  this  subject, 
and  additional  interest  has  been 
shown  by  the  protests  of  the  most 
prominent  physicians  of  the  city  in 
regard  to  this  matter,  and  which 
appeared  in  an  evening  paper  over 
their  own  signatures. 

It  is  a  generally  accepted  fact 
that  grave  defects  exist  in  the 
Washington  sewerage  system,  and 
some  radical  and  positive  measures 
are  demanded  to  remedy  a  condi- 
tion that  no  other  community  in 
the  country  would  be  likely  to  al- 
low for  an  instant.  The  physicians 
whose  letter  was  above  referred  to, 
are  unanimously  of  the  opinion 
that  Washington  is  in  danger  of 
cholera  with  this  city's  present 
frightful  sewerage  and  drainage  de- 
fects. 

Plan  after  plan  for  proper  sewer- 
age and  drainage  have  been  pre- 
sented, yet  nothing  has  been  done, 
or  at  least  no  action  taken  as  yet. 
The  officials  are  willing  to  do  some- 
thing, but  have  no  means  at  their 
command,  as  they  require  the  nec- 
cessary  appropriations  from  Con- 
gress to  carry  on  the  work  that  con- 
cerns vitally  the  National  Legisla- 
tors, as  well  as  the  community  itself. 
Some  of  them  are  beginning  to 
pause  to  think  of  the  sanitary  con- 
ditions of  the  buildings  they  occu- 
py or  visit,  that  are  now  without 
proper  drainage.  A  prominent 
physician  of  this  city  said  a  few 
days  ago:  **  It  is  folly  to  think  of 
putting  a  house  in  a  sanitary  con- 
dition without  proper  and  certain 
drainage.  The  silver  mounted  fix- 
ings in  plumbing  houses  may  be 
compared  to  the  silver  mounted 
coffins,  both  gilded  receptacles  of 
disease  and  death." 

TESTS   OF   ASPHALTS    AND    CEMENTS. 

The  inspector  of  asphalt  and 
cement  has  made  a  very  interesting 


annual  report  to  the  District  Com- 
missioners of  the  affairs  of  his  of- 
fice. During  the  past  year  he  was 
sent  to  the  Island  of  Trinidad,  from 
which  nearly,  if  not  all,  the  asphalt 
used  in  the  District  is  obtained.  He 
has  continued  his  laboratory  tests^ 
and  some  new  features  have  been 
introduced,  and  careful  studies 
made  of  the  nature  and  applica- 
bility of  asphalts  and  cements. 

The  Commissioners  of  the  Dis- 
trict have  accepted  the  proposal  of 
the  Schillinger  Paving  and  Curb- 
ing Company  to  improve  18th 
street  from  S  street  to  the  bound- 
ary. 

IMPORTATIONS    OF   ASPHALT. 

The  official  records  of  the  cus- 
toms division  of  the  Treasury  De- 
partment for  the  mouth  of  October, 
the  latest  period  for  which  statis- 
tics have  been  completed,  reveal 
some  interesting  facts  pertaining  to 
the  imports  and  exports  of  crude 
asphaltum  lines, during  that  month, 
and  through  the  courtesy  of  treasury 
officials,  your  correspondent  is  per- 
mitted to  glean  the  following  facts: 

During  the  month  of  October 
there  was  imported  into  the  United 
States,  free  of  duty,  9,644  tons  of 
asphaltum,  valued  at  $20,585, 
which  is  a  considerable  increase 
over  the  imports  of  the  same  month 
last  year,  when  2,465  tons  were  im- 
ported, at  a  valuation  amounting 
to  $11,291.  The  imports  for  the 
ten  months  ending  with  October, 
reached  85,473  tons,  or  $302,105 
worth,  against  70,101  tons  during 
the  corresponding  period  of  1891, 
and  representing  a  valuation  of 
$239,891. 

There  were  no  re-exports  of  as- 
phalt in  October,  but  during  the 
ten  months  ending  with  that  month 
the  shipments  amounted  to  84  tons, 
or  $2,513  worth.  During  the  same 
period  last  year  a  much  larger  busi- 
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ness  was  done  in  re-exporting, there 
being  398  tons  shipped  out  at  a 
value  of  $4,530. 

IMPORTATIONS   OF   CEMENT. 

The  imports  of  cement  upon 
which  a  duty  was  paid,  reached  in 
October  129,399,235  pounds, valued 
at  447,169  against  116,727,669 
pounds  imported  in  October,  1891, 
at  a  valuation  of  $422,858.  For 
the  ten  months  ending  with  Oc- 
tober these  imports  amounted  to 
831,283,460  pounds,worth  $2,881,- 
283,  which  is  not  quite  up  to  the 
imports  of  the  corresponding  period 
of  1891, when  1,001,768,795  pounds 
were  brought  into  this  country  at 
a  valuation  of  $3,704,476. 

The  re-exports  of  cement  in  Oc- 
tober amounted  to  1,289,125 
pounds,  worth  $4,590,  which  indi- 
cates a  considerable  growth  of  busi- 
ness over  the  outgoing  shipments 
of  October  last  year,  when  75,694 
pounds  were  re-exported,  at  a  valu- 
ation of  only  $252.  The  re-exports 
for  the  ten  months  ending  with  Oc- 
tober are  almost  double  that  of  the 
corresponding  period  in  1891,  being 
6,334,201  pounds,  worth  $24,197, 
against  3,342,730  pounds,  valued 
at  $14,372.  Egbert  Earle. 

Washington,  Jan.  15,  1893. 


LEGISLATION   REQUIRING   BETTER 
GAS   LIGHT. 

The  congressional  appropriation 
committee  has  taken  an  important 
action  in  the  direction  of  an  im- 
provement in  the  quality  of  gas 
that  has  been  furnished  consumers 
in  this  city.  Serious  complaints 
have  been  made  from  time  to  time, 
and  the  matter  was  referred  to  the 
Commissioners  of  the  District,  who 
recommended  legislation,  which 
will  beincorporatedinto  the  appro- 
priation bill  as  follows: 


That  for  securing  a  better  fulfill- 
ment of  the  intent  of  the  act  enti- 
tled *  *  An  act  regulating  gas  works," 
approved  June  23,  1874,  two  addi- 
tional laboratories  shall  be  provided 
and  fitted  up  by  the  Wash- 
ington Gas  Light  Company,  sub- 
ject to  the  approval  of  the 
Commissioners  of  the  District  of 
Columbia,  and  shall  be  furnished 
with  suitable  apparatus,  to  the  sat- 
isfaction of  the  said  commissioners 
for  inspecting  and  testing  the  illu- 
minating gas  manufactured  and 
distributed  by  the  said  Washington 
Gas  Light  Company  and  the  gas 
meters  used  for  measuring  the  gas 
supplied  to  consumers  by  the  said 
Washington  Gas  Light  Company. 
One  of  the  said  laboratories  shall 
be  located  in  the  northwestern  por- 
tion of  the  city  of  Washington  and 
the  other  in  the  southeastern  por- 
tion of  said  city,  and  the  cost  of 
providing  and  fitting  up  the  said 
laboratories  shall  be  paid  for  by  the 
said  Washington  Gas  Light  Com- 
pany. And  for  securing  the  better 
fulfillment  of  the  intent  of  the  said 
act,  a  laboratory  shall  be  provided 
and  fitted  up  by  the  Georgetown 
Gas  Light  Company,  subject  to  the 
approval  of  the  Commissioners  of 
the  District  of  Columbia,  and  shall 
be  furnished  with  suitable  apparat- 
us, to  the  satisfaction  of  the  said 
commissioners  for  inspecting  and 
testing  the  illuminating  gas  manu- 
factured and  distributed  by  the  said 
Georgetown  Gas  Light  Company, 
and  the  gas  meters  used  for  meas- 
uring the  gas  supplied  to  consum- 
ers by  the  said  Georgetown  Gas 
Light  Company;  provided,  that  the 
cost  of  providing  and  fitting  up  the 
said  laboratory  shall  be  paid  by  the 
said  Georgetown  Gas  Light  Com- 
pany, and  the  said  Georgetown  Gas 
Light  Company  shall  be  liable  for 
such  penalties  for  departures  from 
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the  standards  of  illuminating  pow- 
er and  purity  of  the  gas  manufac- 
tured and  distributed  by  the  said 
company  as  are  prescribed  in  the 
jBrst  section  of  the  said  act  entitled 
*'  An  Act  Regulating  Gas  Works," 
approved  June  23,  1874. 

Provided,  further,  that  the  pro- 
visions and  penalties  of  the  act  en- 
titled, *'  An  act  to  authorize  the  ap- 
pointment of  an  inspector  of  plumb- 
ing in  the  District  of  Columbia, 
and  for  other  purposes,"  approved 
April  23,  1892,  are  hereby  extended 
to  include  the  practice  of  the  busi- 
ness of  gas  fitting  in  the  District  of 
Columbia.  Provided  further,  that 
the  Washington  Gas  Light  Com- 
pany and  the  Georgetown  Gas  Light 
Company  shall,  at  the  beginning  of 
each  fiscal  year,  in  proportion  to 
their  respective  sales  of  gas  for  the 
fiscal  year  immediately  preceding, 
provide  in  advance  by  depositing 
with  the  collector  of  taxes  of  the 
District  of  Columbia,  a  sum  suffi- 
cient to  pay  the  salary  of  an  inspec- 
tor of  gas  fitting,  to  be  appointed 
by  the  Commissioners  of  the  Dis- 
trict of  Columbia,  at  $1,000  per  an- 
num, and  also  the  necessary  ex- 
penses of  maintaining  the  service 
of  inspecting  and  testing  illuminat- 
ing gas  and  gas  meters,  as  esti- 
mated by  the  Commissioners  of  the 
District  of  Columbia. 

Provided  further.  That  the  daily 
inspections  prescribed  in  section  5 
of  the  act  entitled,  '*  An  act  regu- 
lating gas  works,"  approved  June 
23,  1874,  shall  hereafter  be  made 
at  any  time  after  12  o'clock,  noon, 
and  before  12  o'clock,  midnight, 
in  the  discretion  of  the  inspector  of 
gas  and  meters. 

Provided  further,  That  the  pro- 
visions of  sections  7  and  8  of  the 
act  entitled,  "An  act  regulating 
gas  works,"  approved  June  23, 
1874,  shall  hereafter  apply  to  all 


gas  meters  from  which  the  heads 
shall  have  been  removed  by  any 
gas  company  in  the  District  of  Co- 
lumbia for  the  purpose  of  examin- 
ing and  repairing  the  same,  and  no 
gas  meter  from  which  the  head  shall 
have  been  removed  shall  again  be 
placed  in  service  by  any  gas  com- 
pany in  the  District  of  Columbia 
without  having  been  duly  inspect- 
ed, approved  and  sealed,  as  pro- 
vided for  in  said  act. 

During  the  recent  excessively 
cold  weather  complaints  concerning 
the  inferior  quality  of  gas  have 
been  greater  than  usual,  so  much 
so  that  the  matter  has  been  brought 
before  congress,  and  Senator  Mc- 
Millan, chairman  of  the  district 
committee,  has  been  authorized  to 
investigate  as  to  whether  there  is 
ground  for  the  complaints  which 
have  been  made  with  regard  to  the 
price  and  quality  of  gas  in  this 
city.  Mr.  Ford,  the  United  States 
inspector  of  gas  here  expresses  the 
opinion  that  a  better  quality  of  gas 
is  now  being  furnished  than  was  the 
case  some  time  ago.  He  said  that 
the  gas  company  in  this  city  had 
recently  completed  putting  in  an 
improved  process  for  making  water 
gas,  which  he  thought  had  resulted 
in  a  better  article.  In  his  opinion 
the  difficulty  which  caused  the 
complaints  arose  from  the  condens- 
ations in  the  pipe  stopping  them 
up,  and  preventing  the  free  flow  of 
gas.  He  suggested  to  the  engineer 
of  the  company  that  perhaps  the 
proportion  of  the  mixture  of  coal 
gas  with  water  gas  was  too  great, 
and  that  the  supply  might  be  en- 
riched by  using  more  of  the  water 
gas.  The  proportion  observed  by 
the  company  was  two-thirds  coal 
gas  and  one-third  water  gas. 

Not  only  has  there  been  much 
complaint  regarding  the  quality  of 
gas  in  Washington,  but  there  has 
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been  much  vigorous  remonstrance 
against  the  price  being  paid  here, 
and  the  end  is  not  yet. 

A.  L  P. 
Washington,  Jan.  17. 


RAPID  TRANSIT  IN  NEW  YORK. 

The  recent  attempt  to  sell  at 
public  auction  the  franchise  for 
rapid  transit  under  Broadway  and 
other  streets  in  New  York  for  a  pe- 
riod of  999  years,  as  laid  out  by 
the  Board  of  Rapid  Transit  Rail- 
road Commissioners,  was  a  failure. 
There  was  but  one  bid  of  $1,000. 

That  the  careful  work  of  five  con- 
scientious business  men  for  many 
months,  under  the  advice  of  the 
ablest  engineers  of  modern  times, 
and  in  a  direction  which  the  logic 
of  the  times  has  demonstrated  to  be 
imperative,  should  come  to  this 
most  ignominious  end  has  been  de- 
plored by  all,  but  that  the  commis- 
sion itself,  certain  of  its  ground 
from  an  engineering  standpoint, 
should  consider  the  project  a  fail- 
ure, and  its  own  work  impractica- 
ble, seems  almost  inexplicable.  If 
the  engineering  questions  had  been 
satisfactorily  settled,  as  is  main- 
tained, the  fault  must  lie  with  the 
terms  of  sale.  These  the  commis- 
sioners reserved  the  right  to  mod- 
ify as  expressly  stated  in  section 
17,  which  reads:  *'The  Board  of 
Rapid  Transit  Railroad  Commis- 
sioners reserves  to  itself  the  right 
to  reject  all  bids  and  readvertise 
the  said  rights,  privileges  and  fran- 
chises for  sale  under  the  same  or 
different  terms  of  sale,  as  often  as 
it  may  deem  necessary  in  the  inter- 
est of  the  city  of  New    York,''  etc. 

After  the  result  of  the  terms  of 
sale  had  been  realized  a  meeting  of 
those    vitally   interested  in    rapid 


transit  was  held  at  the  Real  Estate 
Exchange  to  devise  ways  and  means 
out  of  the  dilemma.  This  was  on 
January  5.  A  set  of  resolutions 
was  then  declared  passed  in  favor 
of  asking  the  city  to  build  the  un- 
derground road  herself.  But  there 
was  a  large  number  who  dissented 
from  these  views,  and  who  claimed 
that  they  had  been  counted  out  by 
the  chairman.  These,  immediately 
upon  adjournment,  called  another 
meeting  on  the  spot.  Excitement 
grew  apace  and  crimination  follow- 
ed crimination.  Finally  upon  or- 
der being  measurably  restored,  a 
sub-committee  was  appointed  by 
the  dissenters  to  draw  up  and  pre- 
sent to  the  commissioners  a  set  of 
resolutions  adverse  to  the  muni- 
cipal scheme,  and  favoring  the  ex- 
tension of  the  present  elevated  rail- 
road system. 

These  two  committees  appeared  in 
open  meeting  before  the  commis- 
sioners, each  claiming  to  represent 
fairly  the  real  estate  interests,  and 
each  denying  that  the  other  did  so 
represent  them.  One  faction  ar- 
gued that  the  city  should  undertake 
the  underground  system,  and  the 
other  that  the  plan  should  be  aban- 
doned as  impracticable  and  and 
that  the  elevated  system  should  be 
extended.  But  no  action  has  yet 
been  taken. 

Some  of  the  daily  papers  and 
many  of  the  public  look  upon  the 
whole  thing  as  a  fight  between  two 
interests,  viz:  Tammany  and  the 
Manhattan  Railway  Company,  and 
some  are  so  uncharitable  as  to  state 
their  belief  that  the  terms  of  sale 
were  purposely  made  prohibitive 
with  the  view  of  advancing  either 
one  or  the  other  interest,  and  that 
it  was  never  the  intention  that  pri- 
vate capital  should  take  hold  of  the 
enterprise.  A,  I,  C, 
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FLOOD  WAVES  IN  SEWERS. 

At  the  meeting  on  January  4th, 
of  the  American  Society  of  Civil 
Engineers,  a  paper  by  A.  J.  Grover, 
on  **  Flood  Waves  in  Sewers,  and 
their  Automatic  Measurement, ' ' 
was  read  by  the  Secretary. 

The  experiments  were  made  at 
Omaha,  Nebraska,  and  the  rainfall 
was  also  recorded.  The  rain  gage 
employed  was  a  modification  of  that 
of  the  United  States  Weather  Bu- 
reau. There  were  two  tops  0.8 
inch  diameter,  the  water  from  one 
being  carried  to  a  cylinder  in  which 
it  was  measured  directly  by  a  stick 
gage,  and  the  water  from  the  other 
going  to  an  apparatus  by  means  of 
which  a  continuous  record  was 
made  automatically.  The  sewer 
gage  consisted  of  a  galvanized  iron 
boat  3  feet  long,  1  foot  wide  and  6 
inches  deep,  held  in  place  near  a 
manhole,  but  with  entire  freedom 
to  rise  and  fall.  This  carried  a 
longitudinal  shaft  on  which  at  the 
stern  of  the  boat  was  a  screw  18 
inches  diameter.  The  flow  of  the 
sewage  caused  this  to  revolve,  and, 
by  means  of  gearing,  the  motion 
was  transmitted  to  an  electric  key 
and  recorded.  The  rise  and  fall 
of  the  boat  was  also  recorded.  A 
storm  shield  was  employed  to  pre- 
vent damage  to  the  apparatus,  in 
case  of  an  excessive  flood. 

The  gage  was  fixed  in  an  8)^  foot 
circular  sewer,  which  drained  2,100 
acres.  The  longest  dimension  of 
this  area  was  11,000  feet,  and  the 
slopes  varied  from  less  than  1  per 
cent,  to  18  per  cent.  The  sewers 
were  not  well  proportioned  for  the 
work  to  be  done,  and  at  the  junc- 
tion of  the  two  mains  there  was  a 
constant  flooding.  About  150  feet 
b^low  the  gage  the  sewer  was 
changed  in  form  to  a  semi-elliptic 
invert,  16x5  feet,  covered  with 
steel  beams.      The  grade   at,   and 


for  418  feet  above  the  gage  is  .0057 
to  1.  There  were  40,000  people  in 
the  district,  which  at  100  gallons 
per  head  would  make  53.333  cubic 
feet  per  day,  to  which  springs  along 
the  line  added  somewhat.  Two 
large  breweries,  a  number  of  facto- 
tories,  etc.,  discharged  into  the 
sewer. 

With  a  rainfall  of  0.77  inches, 
0.3  of  which  came  in  ten  minutes, 
the  summit  of  the  flood  was  reach- 
ed in  eleven  minutes  after  the  dash 
was  over.  With  a  rainfall  of  0.2 
inches  falling  steadily  for  thirty 
minutes  on  the  2.100  acres,  the 
summit  of  the  wave  will  be  at  the 
mouth  of  the  sewer  when  the  rain 
ceases.  In  a  subsequent  rain  com- 
ing in  three  dashes,  as  many  dis- 
tinct fluctuations  where  shown  in 
the  sewer,  following  quickly  the 
successive  falls  of  rain.  A  daily 
normal  flow-sheet  shows  the  rela- 
tive daily  velocity  of  the  sewage 
and  illustrates  the  regularity  and 
precision  of  the  gage,  the  noon 
stop  of  factories  and  elevators,  and 
the  greater  use  of  water  on  Satur- 
day, Monday  and  Tuesday. 


STREET  RAILWAY  STATISTICS. 

Statistics  compiled  by  the  Street 
Railway  Journal  show  that  the 
mileage  of  electric  railways  ex- 
ceeds that  of  all  other  street  rail- 
ways combined,  although  only  a 
little  over  one-third  the  cars  oper- 
ated are  credited  to  electric  roads. 
This  ma)^  be  in  part  due  to  the  re- 
porting of  cars  used  as  trailers  on 
electric  and  cable  lines  under  the 
head  of  horse  cars ;  but  it  is  also 
largely  due  to  the  great  number  of 
horse  cars  still  running  in  the  cit- 
ies of  New  York,  Philadelphia  and 
Chicago. 

The  enormous  increase  in  elec- 
tric railways  in  1892,  amounting  to 
1,878  miles  of  railway  and  4,523 
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cars,  is  of  course  the  most  striking 
fact  shown  by  the  table.  The  con- 
struction of  electric  street  roads  is 
seen  to  be  nearly  half  as  great  in 
mileage  as  the  construction  of  ex- 
tensions to  steam  railways.  Con- 
sidering the  investment  in  central 
stations  and  electric  plant  and  the 
comparatively  cheap  work  done  on 
many  of  the  steam  railway  exten- 
sions, it  is  probable  that  the  invest- 
ment in  electric  railway  extensions 
has  not  been  far  inferior  to  that  in 
steam  railway  extensions  during 
the  past  year.  Horse  railways  are 
showing  a  great  falling  off,  in  both 
mileage  and  cars,  and  the  few  steam 
tramways  or  *^ dummy  lines'*  are, 
on  the  whole,  decreasing.  Cable 
lines  increased  fifty-two  miles. 

The  total  number  of  cars  in  use 
on  street  railway  lines  has  reached 
the  large  figure  of  38,400,  which  is 
nearly  15,000  in  excess  of  the  num- 
ber of  passenger  cars  in  steam  rail- 
way service.  Comparing  the  two 
systems  of  transportation  by  the  re- 
lation between  cars  and  mileage, 
the  street  railways  have  331  cars 
per  one  hundred  miles  of  line, while 
the  steam  railways  have  only  17. 


DATA     REGARDING    A    MISSISSIPPI 
RIVER   BRIDGE. 

The  annual  election  of  the  Civil 
Engineers'  Society,  of  St.  Paul, 
on  January  9,  resulted  as  follows  : 
President,  George  L.  Wilson  ;  vice- 
president,  J.  D.  E.  Stabrook;  secre- 
tary, C.  L.  Annan  ;  treasurer,  A. 
0.  Powell  ;  librarian,  A.  Munster  ; 
representative  on  the  board  of 
managers  of  the  Association  of 
Engineering  Societies,  C.  J.  A. 
Morris.  The  president-elect  made 
the  following  appointments  for  the 
ensuing  year  :  Examining  board  : 
C.  F.  Loweth,  A.  O.  Powell  and  E. 
E.  Woodman  ;  auditor  of  accounts 
of  1892,  W.  C.  Merryman. 


Mr.  Joseph  S.  Sewall,  Member 
American  Society  Civil  Engin- 
eers, designer  and  engineer  in 
charge  of  construction  of  the 
bridge  over  the  Mississippi  river, 
connecting  Marshall  avenue,  in  St. 
Paul,  with  Lake  street,  in  Minne- 
apolis, informally  presented  some 
interesting  data  concerning  that 
structure.  The  bridge  consists  of 
two  principal  iron-arch  spans  of 
456  feet  each,  and  its  total  length  is 
1,273  feet.  A  twenty-foot  roadway 
is  laid  on  7x16  wooden  stringers 
and  is  designed  to  admit  the  passage 
of  a  fifteen-ton  road  roller.  There 
is  a  five-foot  sidewalk  on  either 
side.  The  appropriation  was  lim- 
ited to  $150,000,  and  was  to  cover 
all  preliminaries.  The  cost  of  the 
sub-structure, abutments  resting  on 
sand  rock  and  pier  on  gravel,  was 
$32,360  ;  superstructure  $109,100. 
Portland  cement  was  used  in  freez- 
ing weather  only.  Work  was  be- 
gun in  October  1887,  and  finished 
in  May  1889,  considerable  delay 
being  caused  by  non-arrival  of 
material. 

C.  L,  Annan y  Secretary, 

NATIONAL  MEETING  OF  BRICK  MAN- 
UFACTURERS. 

The  annual  meeting  of  the  Na- 
tional Brick  Manufacturers*  Asso- 
ciation at  Louisville,  beginning  on 
January  24th,  was  largely  attended. 
Following  the  annual  address  of 
President  Pearson,  reports  were 
submitted  by  the  Secretary  a^id 
Treasurer.  Following  the  prece- 
cedent  of  electing  as  President  a 
representative  of  the  city  in  which 
the  convention  was  held,  Mr.  A.L. 
McDonald  was  put  in  nomination. 
With  a  view  to  breaking  the  line  of 
precedent  he  declined  the  nomina- 
tion and  proposed  Anthony  Ittner, 
of  St.  Louis,  who  was  elected.  The 
other   oflBcers    elected    were    First 
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Vice-President,  A.  L.  McDonald, 
Louisville;  Second  Vice-President, 
W.  P.  Gates,  Chicago;  Third  Vice- 
President,  B.W.  Blair,  Cincinnati; 
Recording  Secretary,  C.  P.  Merwin, 
North  Haven,  Conn.;  Correspond- 
ing Secretary,  T.  A.  Randall,  In- 
dianapolis; Treasurer,  John  W. 
Sibley,  Alabama.  Wednesday 
night  the  annual  banquet  was 
given  at  the  Gait  House,  with  J. 
P.  McCullum  as  master  of  cere- 
monies. Brief  addresses  were  made 
by  Messrs. Ittner,  Gates, McDonald, 
Purington,  Adams,  Blaffar,  Alty, 
Merriweather,  Pinger,  Eudaly  and 
others.  At  the  sessions  on  Wed- 
nesday and  Thursday,  the  pro- 
gramme of  papers  as  outlined  was 
carried  out, among  the  features  being 
an  address  on  ''Vitrified Brick,"  by 
Capt  W.  S.  Williams,  of  Canton, 
O.,  which  will  be  published  in 
Paving  and  Municipal  Engineer- 
ing hereafter,  a  paper  on  ''The 
Manufacture  of  Brick  from  Shale 
by  the  Dry  Press  Process,"  by  J. 
R.  Figh,  of  Dallas,  Tex.,  and  "The 
Evolution  of  the  Brick  Machine," 
by  Cyrus  Chambers,  of  Philadel- 
phia. 


SOME  recent  inventions. 

A  Paving  Brick,  by  L.  C.  Turley, 
Portsmouth,  Ohio,  is  of  a  rectangu- 
lar shape  with  a  plain  top,  bottom 
and  ends,  and  has  a  longitudinal 
recess  in  its  face  and  a  correspond- 
ing interlocking  rib  on  the  other, 
with  a  series  of  welts  in  relief  on 
one  of  said  faces. 

A  Portable  Bridge  y  by  Lewis 
Barnes,  assignor  to  William  A. 
Nichols,  Wayne,  Pa.,  which  is  in- 
tended  for  ditches  at  or  beneath  the 
surface  of  the  ground.  The  chief 
novel  feature  is  in  the  attachment 
to  the  ends  of  the  bridges  of  wings 
formed  of  sills,  stringers  and  brace 


pieces.  The  object  of  the  wings  on 
each  side  at  the  end  of  the  bridge 
seems  to  be  to  prevent  the  ground 
at  that  point  from  being  washed 
away. 

A  Pipe  Coupling  J  by  William  R. 
England,  Chicago,  111.,  consists  of 
one  member  being  provided  with  a 
longitudinally  -  corrugated  spigot 
and  another  member  having  an  in- 
teriorly-longitudinally  -  corrugated 
bell,  the  corrugated  portions  of  the 
spigot  and  bell  interfitting  with  each 
other,  and  about  them  is  an  angu- 
lar chamber  for  packing. 

A  Machine  for  Making  and  Re- 
pairing Roads,  by  Martin  G.  Bun- 
nell, assignor  to  Frederick  C.  Aus- 
tin, Chicago,  III.,  consists  of  a 
four- wheeled  carriage  with  the  front 
and  rear  wheels  far  apart  and  a 
frame  between  supporting  a  scra- 
per adjustably.  The  frame  is  ad- 
justed vertically  or  laterally  by  a  lev- 
er, the  rear  wheels  are  shifted  lat- 
erally by  the  use  of  a  hand  wheel  and 
chain,  and  the  vertical  angle  of  the 
scraper  is  adjusted  by  the  use  of  an- 
other hand  wheel.  Two  men  are  re- 
quired to  operate  it,  one  to  drive  and 
one  to  guide  and  adjust  the  ma- 
chine. 

A  Street  Crossing,  by  George  W. 
Doolittle,  Chicago,  111.,  consisting 
of  a  U-shaped  trough  extending 
across  a  street,  with  metal  plates 
resting  on  the  upper  edges  of  said 
trough  level  with  the  street  and 
having  a  closely  arranged  series  of 
serpentine  ribs  provided  with  edge 
notches  and  grooves  between  the 
ribs  having  their  bottoms  inclined 
in  opposite  directions  to  the  trans- 
verse openings  through  which  any 
water  may  pass. 

A  Bridge  Gate,  by  Eugene  Delia, 
Chicago,  111.,  consisting  of  the 
combination  with  the  bridge  ap- 
proach or  abutment  of  an  extensi- 
ble gate  secured  at  one  end  to   a 
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fixed  post  of  the  abutment  and  at 
its  other  end  having  a  latch  and 
traveling  on  a  caster  or  a  wheel, 
whereby  the  gate  closes  automat- 
ically and  is  provided  with  the 
usual  means  of  opening  the  gate. 

A  Pavementy  by  Benjamin  F. 
Spry,  Des  Moines,  la.,  is  composed 
of  pieces  or  strips  with  grooves  in 
their  side  faces  and  separately  set 
on  edge  on  a  road  bed  so  as  to  ex- 
tend transversely  across  the  road 
and  parallel  to  each  other,  and 
solid  blocks  corresponding  in  length 
with  the  width  of  the  said  parallel 
pieces,  and  having  ribs  on  their 
side  faces  adapted  to  enter  the 
grooves  in  the  cross  pieces.  After 
thus  formed  a  composite  filling 
material  is  put  in  the  vacant  spaces 
between  the  blocks  and  cross  pieces. 
These  cross  pieces  may,  if  desired, 
extend  diagonally  from  the  side 
to  the  middle  of  the  street. 

An  Artificial  Stone ,  by  Hermann 
Endemann,  assignor  to  the  Ameri- 
can Carbonate  Company,  N.  Y., 
consisting  of  magnesia,  magnesia 
hydrate,  and  basic  oxalate  of  mag- 
nesia and  sand.  It  is  prepared  by 
mixing  magnesia,  oxalic  acid  and 
water,  and  after  allowing  the  mass 
to  harden,  to  expose  the  same  to 
the  action  of  an  oxalate. 

A  Wheeled  Excavator  aed  Carrier, 
by  Marcus  E.  Cook,  Wallingford, 
Conn.,  has  an  arched  frame  mount- 
ed on  trucks,  a  scoop  being  sus- 
pended from  such  frame  by  a  me- 
chanism which  is  adjustable  and 
can  be  so  operated  by  a  lever  as  to 
hold  the  scoop  in  any  desired  posi- 
tion. 

A  Border  for  Walks,  by  James  E. 
Chapman,  of  San  Jose,  Cal.,  con- 
sists of  vertical  curb  sections  with 
exterior  and  interior  vertical  corru- 
gations and  a  base,  the  bottom  of 
which  extends  outwardly  at  right- 
angles   with  the   vertical   portion, 


the  upper  surface  meeting  the  outer 
vertical  surface  at  an  angle  greater 
than  a  right  angle,  and  having 
corrugations  formed  therein  in 
continuation  with  the  corrugations 
in  the  exterior  face  of  the  vertical 
portion.  F.  H,  Lockwood, 

Patent  Attorney, 
Indianapolis. 


LEGAL  DECISIONS. 

Use  of  Highways  for  Water  Mains 
— ^The  laying  of  pipes  and  hydrants 
as  authorized  by  the  New  York 
law,  by  a  private  corporation,  in 
the  highways  of  an  unincorporated 
village,  for  the  purpose  of  supply- 
ing the  inhabitants  with  water,  all 
of  the  inhabitants  being  entitled  to 
the  use  thereof  on  the  payment  of  a 
reasonable  rate,  is  for  a  public  use, 
even  though  no  contract  is  or  could 
be  made  with  the  municipality  to 
supply  it  with  water,  and  the  high- 
ways may  be  so  used  on  obtaining 
a  permit  from  the  village,  as  pro- 
vided by  the  law.  The  fact  that 
the  village  is  unincorporated,  and 
no  contract  can  be  made  with  it  to 
supply  it  with  water,  and  that  the 
company  cannot,  therefore,  exercise 
the  right  of  eminent  domain,  is 
immaterial,  since  the  right  to  so 
use  the  highways  is  not  based  on 
the  right  to  condemn  property,  but 
on  the  doctrine  applicable  to  the 
use  of  urban  highways  for  such 
purposes.  Such  use  of  the  high- 
way does  not  impose  an  additional 
burden  on  the  fee,  for  which  the 
abutting  owners  are  entitled  to 
compensation.  Witcher  v.  Hol- 
land Water-Works  Co.,  Supr.  Ct.  of 
N.  Y.,  20  N.  Y.  Sup.  561. 

Liability  for  Improper  Sewer  Con- 
struction. — Under  the  California 
statute  providing  that  the  superin- 
tendent of  streets  shall  give  bonds 
on  which,  if  he  fails  to  see  the  laws, 
ordinances,  orders  and  regulations 
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relative  to  streets  or  highways  ex- 
ecuted, after  notice  of  violation 
thereof  he  shall  be  liable  to  any 
one  injured  in  person  or  property 
in  consequence  of  his  official  neg- 
lect; and  section  11,  providing  that 
all  persons  directly  interested  in 
any  work  provided  for  in  the  act, 
feeling  aggrieved  by  any  act  or  de- 
termination of  the  superintendent 
relative  thereto,  shall  appeal  to  the 
city  council,  and  further  providing 
that  all  the  decisions  of  the  city 
council  shall  in  certain  respects  be 
final;  the  remedy  of  one  complain- 
ing of  the  superintendent's  neglect 
in  not  seeing  that  a  sewer  was  pro- 
perly constructed  in  accordance 
with  specifications,  is  not  confined 
to  appeal,  and  there  having  been 
none  he  can  not  sue  on  the  bond. 
Goodsell  V.  Ashwortb,  Supreme 
Court  of  Cal.,  31  Pac.  Rep.  261. 

Specific  Enforcement  of  Filtration 
Contracthy  Water  Company. — Where 
a  water  company,  under  its  contract 
with  a  city  giving  it  an  exclusive 
franchise,  has  established  its  plant, 
laid  its  water  pipes  in  the  streets, 
and  private  consumers  have,  at 
large  expense,  conducted  the  water 
into  their  houses,  a  provision  of  the 
contract  making  it  the  duty  of  the 
company  to  filter  the  water  intend- 
ed for  domestic  use,  will  be  espe- 
cially enforced  at  the  suit  of  the 
city,  as  an  action  for  damages  by 
the  private  consumers  would  be 
wholly  inadequate,  and  a  forfeiture 
of  the  exclusive  franchise  of  the 
company  would  entail  on  the  city 
the  needless  expense  of  erecting 
new  works.  The  fact  that  the  com- 
pany, under  its  contract,  has  the 
right  to  pump  unfiltered  water 
through  its  pipes  in  case  of  fire, 
does  not  excuse  it  from  its  failure 
to  filter  the  water  at  other  times. 
The  fact  that  a  filter  put  in  by  the 
company  was  adequate   when   its 


works  were  constructed,  does  not 
excuse  it  from  putting  in  a  new  one 
after  the  old  has  become  inadequate 
by  reason  of  the  city's  growth,  and 
the  consequent  increase  in  the  de- 
mand for  water.  The  fact  that  the 
city  may  have  delayed  in  applying 
taxes  raised  by  it  to  the  payment  of 
the  interest  and  principal  of  the 
company's  bond,  as  required  by 
the  contract,  and  that  it  ordered 
the  company  to  lay  pipes  where 
they  were  not  required,  will  not  de- 
feat its  action  for  specific  perform- 
ance; it  appearing  that  all  taxes 
had  eventually  been  applied  as  pro- 
vided for  in  the  contract,  and  that 
*the  city  had  not  insisted  on  compli- 
ance with  its  order  respecting  the 
laying  of  pipes.  City  of  Burling- 
ton V,  Burlington  Water  Co.  Supr. 
Ct.  of  Iowa,  53  N.  W.  Rep.  246. 

Fire  Ldabilily  Can  Not  be  Contract- 
ed Away, — The  Iowa  statute  pro- 
vides that  *  *  any  corporation  oper- 
ating a  railway  shall  be  liable  for 
damages  by  fire  that  is  set  out  or 
caused  by  operating  such  railway"; 
and  another  section  provides  that  a 
common  carrier  can  not  exempt  it- 
self from  liability  as  such  carrier 
by  contract.  A  contract  between 
the  owner  and  operator  of  an  eleva- 
tor, coal  shed,  and  corn-cribs,  and 
a  railroad  company,  exempting  such 
company  from  liability  for  damages 
by  fire  negligently  set  by  its  engine, 
is  void,  where  it  appears  that  such 
buildings  were  built  and  used  for 
the  purpose  of  promoting  the  busi- 
ness of  such  railway  company. 
Griswold  v.  Illinois  Central  Ry.  Co. 
Supr.  Ct.  of  Iowa,  53  N.  W.  Rep. 
294. 

Liability  for  Bridge  Breaking 
Under  Threshing  Outfit. — In  an  ac- 
tion against  a  county  for  an  in- 
jury to  a  team  and  threshing 
outfit,  caused  by  the  breaking  of  a 
bridge   while  attempting  to  drive 
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across  it,  is  for  the  jury  to  deter- 
mine whether  the  use  which  was 
being  made  of  the  bridge  was  un- 
usual and  extraordinary,  and  such 
as  the  county  was  not  bound  to  an- 
ticipate ;  and  a  verdict  in  favor  of 
the  owner  will  not  be  disturbed  on 
the  ground  that  such  use  was  im- 
proper. It  can  not  be  said,  as  a 
matter  of  law,  that  the  use  which 
was  being  made  of  the  bridge  was 
unusual  and  extraordinary,  and 
such  as  the  county  board  was  not 
bound  to  anticipate.  Such  machines 
are  in  common  use,  and  of  neces- 
sity are  frequently  moved  along 
the  highways  and  across  the  bridges 
of  the  county.  Their  passage  is 
not  so  frequent  as  vehicles  in  more 
common  use,  but  the  same  is  true 
of  four-  and  six-horse  teams,  and 
yet  a  court  would  not  declare,  as  a 
matter  of  law,  that  the  passage  of 
such  was  not  to  be  anticipated. 
Yordy  v,  Marshall  County,  Su- 
preme Court  of  Iowa,  33  N.  W. 
Rep.  208. 

Appropriation  of  Water. — Where 
a  person  constructs  and  maintains 
a  dam  in  a  stream  on  public  lands 
for  the  purpose  of  supplying  a 
canal  with  water  to  be  used  for 
beneficial  purposes,  he  acquires  a 
possessory  interest  in  the  dam,  the 
pond  formed  by  it,  and  the  land 
under  the  pond,  and  others  will  be 
enjoined  from  extending  a  canal 
into  the  pond,  even  though  their 
intention  is  to  take  only  the  sur- 
plus water  after  the  former *s  canal 
has  taken  its  supply.  Natoma 
Water  &  Min.  Co.  v.  Hancock, 
Supreme  Court  of  California,  31 
Pac.  Rep.  112. 


(Me.)  Water  Company.  The  pipe 
was  put  together  on  shore,  with 
heavy  leaded  joints.  The  two  ends 
of  the  line  of  pipe  were  stopped, 
and  the  pipe  rolled  over  sticks  into 
the  lake,  being  checked  at  four 
points  with  wire  cables  and  pul- 
leys. A  small  tug  towed  the  pipe 
for  two  miles  to  a  trench  which 
had  been  dredged  for  it  in  the  bed 
of  the  lake.  The  water  was  quiet 
but  there  was  more  tendency  to 
lateral  bending  of  the  line  than  had 
been  expected,  the  rigidity  of  the 
line  depending  upon  lead  joints. 

At  the  outer  end  of  the  pipe  a  T 
joint  was  placed.  In  sinking,  the 
outer  end  of  the  pipe  reached  the 
bottom  in  15  or  18  feet  of  water, 
while  the.  314  feet  nearest  the  shore 
remained  at  the  surface,  thus  the 
outer  136  feet  bent  to  a  curve. 
When  the  pipe  was  in  this  position 
the  shore  end  lacked  about  12 
inches  of  making  a  junction,  but  in 
grounding  in  the  trench  the  pipe 
moved  to  within  4  inches  of  the 
pipe  in  the  gate  house  and  a  joint 
was  made  with  a  sleeve. 


LAYING   A  WATER-WORKS  INTAKE 
IN  LAKE  SEBAGO. 

A  48-inch  cast  iron  water-works 
intake  was  recently  laid  beneath 
Lake    Sebago,    by    the    Portland, 


COST  OF  A  COLORADO  SEWER. 

The  cost  of  a  16-inch  vitrified 
pipe  outlet  sewer,  7,100  feet  long, 
recently  completed  by  contract  at 
Trinidad,  Col.,  is  given  by  Mr.  Nor- 
val  W.  Wall,  City  Engineer,  as  fol- 
lows:    The  total  cost  was  $11,263. 

The  price  per  lineal  foot  was 
$1.48,  not  including  extras.  The 
contract  price  for  masonry  was  $5 
per  cubic  yard ;  for  solid  rock  exca- 
vation, ''extra  from  earth  excava- 
tion,'* $2.50  per  yard;  for  nine 
manholes,  $35  each  ;  for  twelve  in- 
spection pipes,  $8  each;  for  lum- 
ber, 2  cents  per  foot,  B.  M.  The 
average  cut  was  6.4  feet. 

A  siphon  of  16  inch  cast  iron 
pipe,  about  115  feet  long,  was  laid 
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beneath  the  Las  Animas  river,  in  a 
shallow  trench,  for  $605.  The  pipe 
was  three-quarters  of  an  inch  thick, 
with  ordinary  lead  joints.  At  each 
end  of  the  siphon  there  was  a  Trin- 
idad sandstone  manhole,  laid  up  in 
Portland  cement  mortar,  4  feet 
square,  one  12  1-3  and  the  other 
10  1-3  feet  deep,  with  concrete  foun- 
dations and  bottoms.  These  man- 
holes cost  $507.  The  cost  of  the 
siphon  and  manholes  is  not  in- 
cluded in  the  total  for  the  outlet 
sewer. 


which  is  erecting  new  works  for  the 
purpose.  While  the  material  is 
called  a  clay,  it  is  in  reality  an  im- 
perfect hematite  ore,  and  requires 
to  be  quarried. 


GRANITE  OF  GREAT  CRUSHING 
STRENGTH. 

The  crushing  strength  of  granite, 
the  strongest  of  building  stones,  is 
commonly  rated  at  12,000  to  15,000 
pounds  per  square  inch, when  tested 
in  two-inch  cubes,  and  only  the 
hardest  and  toughest  of  the  com- 
monly used  varieties  reach  a  strength 
above  20,000  pounds.  Recently, 
however,  a  granite  quarry  has  been 
opened  on  the  Connecticut  river,  the 
product  of  which  shows  a  crushing 
strength  averaging  some  30,000 
pounds,  or  nearly  double  that  of  the 
average  granite  in  the  market. 
Samples  of  this  stone  tested  at  the 
Watertown  Arsenal  have  shown  a 
maximum  ultimate  strength  of  35,- 
965  pounds  per  square  inch. 

PAVING  BRICK  IN  GLASGOW. 

Brick  paving  is  to  be  tried  in 
Glasgow.  It  is  in  common  use  in 
some  Continental  towns,  but  the 
difficulty  of  procuring  the  right 
kind  of  material  in  England  for  the 
manufacture  of  bricks  of  a  suffi- 
cient hardness  and  toughness  has 
prevented  that  form  of  paving  be- 
ing tried.  Proper  material  has,  it 
is  said,  now  been  found  near  Braid- 
wood,  and  the  bricks  are  to  be  man- 
ufactured by  the  Omoa  Fireclay  Co. , 


DURABILITY    OF    ASPHALT    PAVE- 
MENTS. 

Some  new  and  interesting  facts 
bearing  upon  the  relative  durability 
of  asphalt  and  granite  pavements 
are  given  in  the  full-page  adver- 
tisement of  the  Warren-Scharf  As- 
phalt Paving  Company, which  those 
who  are  interested  in  pavements 
will  do  well  to  read. 


PERSONALS. 

Mr.  A.  R.  Turner,  Jr.,  chair- 
man of  the  water  board  of  Maiden, 
Mass.,  has  resigned. 

Mr.  Chas.  D.  Colson  has  been  ap- 
pointed water  commissioner  of  Hol- 
yoke,  Mass.,  for  three  years. 

Mr.  Harry  Goldmark  has  opened 
an  office  in  the  Rialto  Building, 
Chicago,  111.,  for  practice  as  civil 
engineer. 

Prof.  R.  H.  Thurston,  of  Cornell 
University,  has  been  appointed  a 
member  of  the  advisory  council  of 
engineering  and  marine  architec- 
ture at  the  World's  Fair. 

Mr.  F.  A.  McClure  has  been  re- 
elected city  engineer  of  Worcester, 
Mass.  Mr.  John  S.  Brady  has  been 
elected  water  commissioner,  and 
Mr.  H.  B.  Eddy  superintendent  of 
sewers. 

Mr.  Charles  Hubbard  has  been 
reappointed  a  member  of  the  board 
of  water  commissioners  of  Syra- 
cuse, N.  Y.,  for  the  term  of  six 
years.  Mr.  Wm.  B.  Cogswell  has 
been  appointed  for  the  unexpired 
term  of  Mr.  Peter  B.  McLennan, 
resigned. 
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Mr.  W.  Barstow,  of  the  Brook- 
lyn Edison  Electric  Light  Company, 
has  gone  to  London  and  Paris  to 
investigate  the  electric  light  plants 
of  those  cities  in  the  interests  of 
his  company. 

Mr.  H.  P.  Bradford,  who  has 
been  manager  of  the  electric  street 
railways  in  Little  Rock,  Ark.,  for  a 
long  period,  has  been  appointed 
manager  of  the  Mt.  Auburn  electric 
road  in  Cincinnati,  0. 

Mr.  Rudolph  Hering,  of  New 
York,  the  well  known  sanitary  en- 
gineer, has  been  appointed  consult- 
ing engineer  for  the  sewerage  sys- 
tem of  Washington,  D.  C,  and  the 
District  of  Columbia. 

Mr.  A.  B.  Ellsworth,  Jun.  Am. 
Soc.  C.  E.,  died  Jan.  10.  He  was 
a  member  of  the  firm  of  Ellsworth 
Bros.,  civil  engineers  and  survey- 
ors, Buffalo,  N.  Y.;  was  a  graduate 
of  the  Massachusetts  Institute  of 
Technology,  and  for  three  years 
prior  to  April  last  was  resident  en- 
gineer for  a  Pittsburg  testing  labo- 
ratory, at  Athens,  Pa. 


Mr.  Thomas  Sedgwick,  M.  Am. 
Soc.  C.  E. ,  San  Diego,  Cal. ,  has  been 
appointed  by  the  mayor  to  fill  the 
vacancy  in  the  board  of  water  com- 
missioners of  that  city  occasioned 
by  the  resignation  of  Mr.  T.  Shaw. 

The  annual  meeting  of  the  Con- 
necticut Association  of  Civil  En- 
gineers and  Surveyors  was  held  at 
Hartford,  Jan.  10.  Officers  were 
elected  as  follows:  President,  E.  P. 
Augur;  vice-presidents,  F.  W.  La 
Forge  and  W.  G.  Smith;  secretary 
and  treasurer,  W.  B.  Palmer;  exec- 
utive committee,  E.  P.  Augur,  C.  H. 
Bunco,  B.  H.  Hull  and  F.  W.  La 
Forge. 

The  Western  Society  of  Engin- 
eers, at  its  annual  meeting  and 
banquet,  held  in  Chicago  in  Janu- 
ary, elected  the  following  officers 
for  the  coming  year:  President, 
Robt.  W.  Hunt;  first  vice-presi- 
dent, R.  A.  Rust;  second  vice-presi- 
dent, H.  B.  Herr;  secretary  and 
librarian,  John  W.  Weston;  treas- 
urer, E.  G.  Nourse;  trustee,  Geo. 
S.  Morison. 
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FOUNDATIONS   FOR  BRICK   STREET 
PAVEMENTS. 

To  the  Editor  of  Paving  and  Municipal  En' 
gineering: 

Sir — I  read  with  some  interest 
Mr.  Whitten  s  article  on  **  Founda- 
tions and  Construction  of  Brick 
Pavements."  I  am  of  the  opinion 
that  there  can  be  no  set  rule  for  the 
construction  of  foundations  that  will 
be  satisfactory  in  all  localities.  I 
think  that  every  city  must  decide  on 
what  will  make  the  best  foundation, 
from  the  nature  of  its  sub-soil.  A 
rolled  gravel  foundation  might  meet 
all  the  desired  wants  in  one  place 


and  be  a  failure  in  another.  I  also 
believe  it  possible  to  make  a  poor 
foundation  out  of  concrete  and  a 
good  one  out  of  gravel  or  stone.  It 
is  not  so  much  a  matter  of  what  a 
foundation  is  made  of  as  how  it  is 
made.  I  know  that  some  of  the 
smaller  cities  in  Indiana  will  be 
dissatisfied  with  their  brick  streets 
and  stone  foundations,  for  the  sim- 
ple reason  that  they  were  not  made 
right.  A  five-ton  horse  roller  is 
not  heavy  enough  to  roll  eight 
inches  of  crushed  stone,  and  you 
can  not  make  a  solid  surface  upon 
crushed  stone  without  covering  it 
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with  an  inch  of  coarse  gravel  before 
rolling.  Those  who  have  made 
these  foundations  have  rolled  di- 
rectly upon  the  stone  and  used  too 
fine  a  sand  for  making  the  surface 
for  the  brick.  As  the  sand  dries  it 
sifts  down  into  the  stone,  and  the 
pavement  follows  it,  and  results  in 
a  rough  pavement,  which  could  be 
obviated  by  the  use  of  a  gravel 
coating,  thorough  rolling  and  using 
coarse  sand. 

I  can  not  see  the  merit  of  laying 
brick  at  an  angle  of  forty-five  de- 
grees. Even  though  it  saved  some 
in  wearing  qualities,  it  makes  it 
much  harder  for  a  horse  to  get  firm 
footing  when  starting  a  heavy  load, 
and  that  is  the  very  reason  we  lay 
them  at  an  angle  in  intersections. 
It  keeps  the  wagon  at  right  angles 
with  the  brick,  while  making  a 
turn,  and  insures  the  horse  a  firm 
footing.  Another  virtue  claimed 
for  laying  them  at  right  angles  with 
the  curb  is  that  the  bearing  of 
wheels  is  distributed  over  the  great- 
est number  of  brick,  the  bearing 
^ never  being  on  one  or  two  bricks, 
but  four  or  five. 

Columbus  has  built  a  great  deal 
of  brick  paving,  and  has  done  con- 
siderable experimenting,  and  the 
result  is  to  use  one  course  of  brick, 
well-rolled  stone  foundation,  brick 
laid  at  right  angle  with  curb  and 
forty-five  degrees  at  intersections, 
and  tar  filling.        F,  W,  Cerny. 

Columbus,  O.,  Jan.  24,  1893. 


AMERICAN  ASPHALT  PAVING  IN 
PARIS. 

To  ih4t  Editor  of  Paving  and  Municipal  En- 
gineering : 

Sir — In  your  last  issue  I  find  a 
letter  from  W.  H.  Delano,  of  Paris, 
replying  to  my  *' Classification  of 
Asphalts"  in  your  issue  of  Novem- 
ber last. 

I   don't   wish    to   say   an)'^thing 


more  regarding  it,  as  it  is  impossi- 
ble to  convince  those  who  do  not 
wish  to  be  convinced,  and  leave  the 
judgment  to  the  intelligent  readers 
of  your  valuable  magazine. 

The  letter  of  Professor  De  Smedt, 
appearing  also  in  your  last  issue,  is 
very  conclusive  in  regard  to  the  er- 
ror of  those  two  gentlemen,  Malo 
and  Delano.  In  regard  to  other 
points,  I  wish  to  say,  '* People  who 
live  in  glass  houses  should  not 
throw  stones.'' 

Mr.  Delano  may  never  have  seen 
your  correspondent,  Louis  H.  Gib- 
son, but  he,  Mr.  D.,  took  good  care 
that  your  correspondent  received 
all  information,  some  true  and  some 
not  true,  in  order  to  write  some  dis- 
paraging reports  about  the  Ameri- 
can asphalt,  and  lauding  up  the 
French  asphalt.  Mr.  Gibson  hav- 
ing no  knowledge  about  asphalt 
and  asphalt  streets,  reported  as  in- 
formed, and  his  article,  being  so 
extremely  unjust  to  the  American 
company,  who  laid  the  asphalt  in 
Paris,  I  replied  to  it,  because  I 
know  all  about  the  laying  and 
breaking  up  of  the  pavement  in 
Paris. 

I  never  have  denied  that  I  super- 
intended the  laying  of  the  Ameri- 
can asphalt  in  Paris.  I  affirm,  I 
did,  and  furthermore,  I  say,  the 
enormous  traffic  on  Rue  de  Rivoli 
broke  it  up. 

In  the  same  year,  1886,  Mr.  De- 
lano laid,  with  his  Seyssel  rock  as- 
phalt, a  piece  of  Rue  de  Rivoli, 
along  Hotel  de  Ville  and  Place  de 
Hotel  de  Ville,  up  to  Rue  du  Ren- 
ard,  abutting  American  asphalt  at 
Rue  Lobau.  This  piece  of  Rue  de 
Rivoli  was  far  better  located  and 
more  suitable  for  asphalt  than  the 
piece  the  American  company  laid, 
which  last  piece  Mr.  Delano  had 
refused  to  lay.  Mr.  Delano  had  no 
tramway  to  contend  with,  yet  the 
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piece  required  numerous  repairs  in 
the  first  winter;  in  fact,  during  all 
the  time  I  had  the  time  to  examine 
it,  and  I  believe,  had  it  been  laid 
by  a  foreign  company,  it  would 
have  been  condemned  entirely. 

Mr.  Delano,  although  he  claims 
to  know  so  much  about  asphalt, 
has  yet,  like  myself,  a  great  deal  to 
learn. 

The  figures  of  the  amount  of  as- 
phalt laid  in  the  principal  cities  of 
Europe,  given  by  Mr.  Delano,  are 


certainly  exaggerated,  and  he  for- 
gets to  mention  that  his  company 
laid,  probably,  only  one-fifth  of  the 
total. 

Please  correct  the  misprints  in 
my  article,  **  Classification  of  As- 
phalt,'* on  page  153  of  last  Novem- 
ber issue.  In  the  middle  of  the 
last  column  you  state  *'  Sivilian  " 
and  **  Gimmer  "  instead  of  ''Sicil- 
ian" and  *'Limmer." 

Julivs  Schubert. 

New  York,  Jan.  25,  1893. 
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ELECTRIC  RAILWAY  BUILDING. 

The  past  year  has  seen  a  great 
number  of  the  street  railways  using 
horse  power  equipped  electrically, 
80  that  as  matters  now  stand  it 
would  look  as  though  electric  rail- 
way building  during  the  coming 
twelve  months  would  be  to  a  large 
extent  in  the  direction  of  building 
and  equipping  new  roads;  and, 
judging  from  the  present  indica- 
tions, many  of  the  new  roads,  par- 
ticularly in  the  more  thickly  settled 
portions  of  the  country,  will  be 
either  suburban  or  interurban  roads, 
thus  giving  the  actual  competition 
with  steam  roads  that  has  been 
threatened. 

A  feature  in  connection  with  the 
building  of  electric  railways  which 
is  worthy  of  passing  mention  is  that 
of  the  company  furnishing  the  ap- 
paratus, also  furnishing  money  with 
which  to  buy  out  established  lines, 
consolidate  them  and  increase  their 
earning  capacity.  The  larger  elec- 
trical companies  seem  to  be  doing 
considerable  of  this  both  with  rail- 
way and  light  companies.  The 
American  Bell  Telephone  Company 
inaugurated  a  similar  plan  in  the 


early  days  of  establishing  telephone 
exchanges.  Afterward  it  disposed 
of  some  of  its  holdings  of  such 
securities,  but  they  developed  into 
such  good  investments  that  in  many 
instances  it  purchased  them  back 
again  at  a  decided  advance  in  price. 
The  holdings  of  many  electrical 
manufacturing  companies  in  light 
stations  and  street  railways  will  in 
the  same  way  very  likely  prove 
paying  investments. — Electrical  In- 
dustries. 


THE  TROLLEY  AND  INSURANCE 
RATES. 

It  seems  hardly  probable  that  the 
introduction  of  the  trolley  road  in 
an  outlying,  sparsely  settled  part  of 
this  city  should  be  the  cause  of  a 
raising  of  the  insurance  rates  over 
the  whole  city  of  New  York,  though 
the  announcement  that  such  a  raise 
has  been  determined  upon  by  the 
Board  of  Fire  Underwriters  fol- 
lowed almost  immediately  the  re- 
port that  the  trolley  franchise  had 
been  granted.  The  fire  insurance 
premiums  paid  in  this  city  amount 
to  over  $7,000,000  annually,  even 
only  a  slight  raise  of  which  is  no 
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small  burden  on  an  already  over- 
taxed community.  But  as  a  rise  in 
insurance  rates  has  followed  the 
trolley  in  Boston,  Brooklyn  and 
New  York,  even  though  seemingly 
unjust,  companies  introducing  elec- 
tric railways  will  find  it  greatly  to 
their  interest  to  give  their  very  best 
attention  to  making  the  trolley  wire 
absolutely  safe,  even  at  consider- 
able expense,  against  being  crossed. 
— Electrical  World. 


INCREASED  EARNINGS  OF  RAPID 
TRANSIT. 

So  much  has  been  written  on 
what  a  change  from  horse  to  me- 
chanical power  will  accomplish 
readers  are  apt  to  accept  the  state- 
ment, but  neglect  to  notice  in  how 
marked  a  degree  is  the  resulting  in- 
crease. 

The  Binghamton,  N.  Y.,  street 
railway  is  a  good  example  of  the 
above,  and  the  more  so  because  it 
is  not  one  of  the  larger  roads.  This 
road  shows  the  following  wonderful 
increase  in  the  past  three  years: 
Gross*  earnings  year  ending  Sept. 
30,  1892,  $12,163.40;  gross  earn- 
ings year  ending  Sept.  30,  1892, 
$52,240.33;  gain  for  July,  August 
and  September,  1891,  over  1890, 
$4,621.05;  gain  for  July,  August 
and  September,  1892,  over  1891, 
$5,008.14.  Showing  a  total  gain 
of  this  period  of  three  months  of 
1892  over  1890  of  $9,629.19,  the 
same  being  a  gain  of  73  per  cent, 
and  with  the  same  track  mileage 
and  local  conditions. 

The  earnings  shown  for  year  end- 
ing Sept.  30,  1892,  were  made  with 
ten  miles  of  the  system  operated  by 
electricity;  the  balance  by  horse 
power.  The  remaining  Sk  miles 
have  been  electrically  equipped  by 
the  Binghamton  Railroad  Company 
since  consolidation,  and  operation 


commenced  Oct.  13,  '92,  and  with 
the  same  number  of  cars  (three) 
for  the  first  four  weeks  earned,  viz.: 
Oct.  13  to  Nov.  9,  '92,  electricity 
(3  cars),  $1,264.80;  Oct.  13  to  Nov. 
9,  '91,  horses  (3  cars),  $538.55. 

Earnings  under  same  conditions 
and  with  the  same  number  of  cars, 
for  the  first  two  weeks  operated  by 
electricity,  and  last  two  weeks  op- 
erated by  horses:  Oct.  13  to  Oct. 
26,  '92,  electricity,  $680.30;  Sept. 
29  to  Oct.  13,  '92,  horses,  $322.60. 

The  growth  of  the  city  of  course 
has  had  somewhat  to  do  with  this 
increase,  but  does  any  person  im- 
agine for  a  moment  horse  car  earn- 
ings could  have  made  any  such 
showing? — Street  Railway  Review, 


THE    PHILADELPHIA    TROLLEY 
ROAD. 

The  recent  final  decision  of  the 
courts,  which  opens  the  streets  of 
Philadelphia  to  the  trolley,  con- 
cerned a  legal  technicality  and  not 
the  virtues  of  the  trolley.  It  is  a 
great  triumph  for  the  electrical  sys- 
tem, as  this  project  embraces  the 
largest  mileage  of  streets  in  any 
one  city  on  which  changes  from 
horses  to  electricity  are  contem- 
plated in  one  sweep.  With  its  500 
miles  of  street  railways,  Philadel- 
phia heads  the  lists  of  cities  of  the 
entire  world  in  this  feature,  being 
seconded  by  Chicago.  Most  of  its 
roads  are  owned  by  the  company 
who  succeeded  in  getting  the  valu- 
able trolley  privileges.  The  change 
from  horses  to  trolley,  it  is  esti- 
mated, will  make  a  difference  of 
millions  of  dollars  every  year  in  the 
net  profits  to  the  company.  Some 
idea  of  the  size  of  the  undertaking 
may  be  had  from  the  fact  that  at 
least  10,000  poles  will  be  required 
to  equip  the  lines  at  present  con- 
templated,  and  it   can   hardly   be 
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doubted  that  this  change  will  soon 
be  followed  by  a  similar  one  in  all 
of  the  other  roads  of  the  city. — 
Electrical  World. 


NEW    YORK    CITY'S    SEWAGE    DIS- 
POSAL. 

In  the  light  of  modern  practice 
in  sanitary  engineering,  the  method 
followed  by  New  York  City  in  dis- 
posing of  its  sewage  is  of  the  crudest 
kind.  For  years  it  has  contented 
itself  with  simply  discharging  its 
waste  of  all  descriptions  into  the 
rivers  flowing  by  it,  thus  depositing 
thousands  and  thousands  of  tons  of 
solid  matter  annually  in  its  harbor, 
and  promising,  it  would  almost 
seem,  eventually  to  impair  greatly 
its  shipping  facilities  by  accumula- 
tionsof  disease-breeding  offal.  For- 
tunately for  the  health  and  pros- 
perity of  the  city,  however,  the 
conditions  ruling  in  its  surround- 
ing waterways  are  somewhat  unique, 
the  flow  of  water  in  the  rivers  and 
bay  being  so  regulated  by  nature 
that  there  is  a  constant  and  power- 
ful current,  tending  to  disperse 
whatever  solid  matter  of  readily 
divisible  character  is  discharged 
into  it. 

Still,  there  is  little  doubt  that  a 
gradual  process  of  filling  up  the 
harbor  of  New  York  is  in  process, 
says  the  Mechanical  News,  and  it 
behooves  those  responsible  for  the 
city's  future  welfare  to  keep  the 
problem  of  rational  sewage  disposal 
in  mind,  with  the  view  of  adopting 
at  some  time  in  the  near  future  a 
disposal  system  more  in  accordance 
with  the  dictates  of  common  sense 
than  the  primitive  one  now  prac- 
ticed. Discharging  sewage  into  ad- 
joining waterways  is  the  plan  which 
naturally  first  suggested  itself,  and 
which  was  first  followed  in  trying 
to  get  rid  of  the  waste  material  of 


any  measurably  large  congregation 
of  people. 

It  has  to  commend  it,  directness 
and  cheapness  and  reasonable  effi- 
ciency. With  the  growth  in  the 
number  of  people  to  be  provided 
for,  however,  it  presents  obvious 
shortcomings,  which  have  become 
pretty  well  recognized  all"  over  the 
.  civilized  world,  and,  wherever  pos- 
sible, it  has  been  abandoned  for 
some  one  of  the  several  more  scien- 
tific methods  of  disposal  which  have 
been  brought  into  use,  and  which, 
in  scores  of  places,  are  giving  the 
most  satisfactory  results.  New  York 
alone,  of  all  the  large  cities,  has 
strangely  lagged  behind  in  the 
march  of  progress. 

It  is  not  reasonable  to  expect, 
however,  that  it  can  much  longer 
follow  the  crude  method  of  river 
carriage  for  its  sewage .  The  problem 
of  more  rational  disposal  must  be 
taken  in  hand  at  some  time — and 
that  not  far  distant — and  it  may, 
therefore,  be  well  said  that  there  is 
no  time  better  than  the  present  in 
which  to  take  the  initial  steps  toward 
its  solution. — Plumbers' Trade  Jour- 
nal. 


THE  WILMINGTON.  DEL.,  SEWERAGE 
SYSTEM. 

The  sewerage  of  Wilmington, 
Del.,  has  furnished  problems  upon 
which  a  number  of  engineers  have 
reported  from  time  to  time,  as 
noted  in  our  past  issues.  The  plan 
which  is  now  being  followed  was 
prepared  by  T.  Chalkley  Hatton, 
the  engineer  in  charge  of  sewers, 
and  is  substantially  a  union  of  the 
combined  and  separate  systems. 
The  city  is  largely  built  on  a  hill, 
with  a  flat  area  of  some  extent  at 
the  foot,  the  latter  being  the  most 
densely  populated  portion.  The 
use  of  cesspools  and  privy  vaults 
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has  resulted  in  a  bad  state  of  affairs 
in  many  districts,  especially  where 
the  poor  classes  live.  An  inspec- 
tion of  a  small  area  in  the  eastern 
part  of  the  city  showed  that  out  of 
88  adjacent  privy  vaults,  a  like 
number  of  cellars  and  7  stables,  12 
of  the  vaults  were  running  over, 
draining  into  a  back  alley;  all  of 
the  stables  were  in  the  same  condi- 
tion, and  all  but  eight  of  the  cess- 
pools emitted  a  decidedly  nauseat- 
ing odor.  Water  was  also  stand- 
ing in  four  of  the  cellars  to  a  depth 
of  2  to  4  inches,  and  in  most  of  the 
others,  a  damp,  unpleasant  odor 
was  very  marked. 

The  sewerage  system,  as  now  de- 
signed, comprises  20  divisions, 
many  of  which  need  not  be  con- 
structed for  some  time.  The  most 
difficult  sections  to  build  will  be  in 
the  low,  marshy  areas  along  the 
rivers  bounding  the  city  on  two 
sides,  where  land  lies  below  mean 
high  tide,  with  a  slope  toward  the 
river  of  about  0.1  per  cent.  The 
population  of  the  city  is  about  62,- 
000  and  its  area  5,760  acres.  If 
the  city  increases  in  the  future  at 
its  past  rate,  large  districts  in  its 
heart  at  present  undeveloped  will 
be  built  up  to  the  average  in  other 
places,  so  that  in  the  designs  for 
the  new  system  the  maximum  pop- 
ulation has  been  assumed  at  87  per- 
sons per  acre,  about  eight  times  the 
present  average.  The  size  of  the 
separate  sewers  is  designed  on  the 
assumption  that  each  person  will 
furnish  100  gallons  of  liquid  wastes 
in  24  hours,  and  that  one-half  of 
this  amount  will  be  furnished  in  six 
hours.  Under  these  assumptions 
the  maximum  discharge  will  be 
about  0.27  cubic  foot  per  second 
per  acre. 

In  proportioning  the  storm  water 
and  combined  sewers  the  surface 
run-off  has  been  calculated  by  the 


Burkli-Ziegler  formula,  using  a  co- 
efficient of  0.4  and  assuming  a 
maximum  rainfall  of  33i  cubic  feet 
per  second  per  acre.  A  large 
amount  of  ground  water  has  to  be 
provided  for,  the  quantity  being  es- 
timated at  3.6  cubic  feet  per  acre 
per  hour.  As  a  general  thing, 
sewers  having  a  diameter  under 
18  inches  and  over  40  inches  will 
be  circular  in  section,  while  those 
between  such  limits  will  be  egg- 
shaped.  The  sizes  have  been  de- 
termined by  the  Eytelwein  formula, 
F  =  93.4|/^  The  depth  of  the 
crown  of  the  sewer,  below  the  street 
level,  ranges  from  9  feet  in  the  resi- 
dent portions  of  the  city  to  12  feet 
in  the  business  portions.  Manholes 
will  be  built  if  possible  at  every 
change  of  direction  or  grade  and  at 
no  greater  distance  apart  than  350 
feet.  Lampholes  will  be  built  at 
the  dead  ends  of  all  the  small  8-inch 
pipes.  The  minimum  radius  of 
the  curve  with  which  two  tangents 
are  connected  has  been  fixed  at  20 
feet. 

The  sewers  in  the  hilly  portions 
of  the  city  have  some  very  steep 
grades  and  the  erosive  action  of  the 
sewerage  is  correspondingly  great. 
To  resist  this  action,  Mr.  Hatton 
recommends  constructing  the  in- 
verts in  such  places  of  salt-glazed, 
vitrified  fire-brick  for  the  smaller 
sewers,  and  of  granite  blocks 
dressed  M  -inch  joints  for  the  larger 
ones.  The  intercepting  sewers, 
which  it  is  proposed  to  carry  along 
the  water  front  of  the  city,  and 
portions  of  which  are  already  con- 
structed, are  quite  flat  in  places, 
and  two  pumping  stations  will  be 
necessary  to  discharge  the  domestic 
sewage  from  two  of  the  districts  if 
the  present  system  is  carried  out. 
The  interceptors  used  on  these 
sewers  are  of  the  gravity  type,  and 
are  reported  to  have  worked  satis- 
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factorily.  When  the  flow  in  the 
combined  sewer  is  small,  corres- 
ponding to  the  dry- weather  flow, 
the  opening  in  the  bottom  of  the 
sewer  and  the  drop  between  the  two 
sides  is  so  designed  that  any  desired 
part  of  the  sewage  passes  into  the 
intercepting  sewer,  whereas,  when 
this  volume  is  increased  by  storm 
water,  the  resulting  velocity  is 
BuflScient  to  carry  practically  all 
the  sewage  into  the  outfall. — The 
Engineering  Record. 


THE  MARKET   FOR   PAVING  BRICK. 

The  market  for  paving  brick,  as 
well  as  of  any  other  manufactured 
article,  is  of  prime  importance, 
and  a  few  thoughts  on  this  branch 
of  the  broad  subject  may  not  be 
out  of  order. 

At  present  the  finding  of  a  market 
is  not  giving  manufacturers  much 
concern  and  may  not  for  some  years 
to  come,  although  this  can  not  be 
foretold  with  certainty. 

Within  the  last  few  years  popu- 
lar favor  has  turned  towards  brick 
as  a  material  for  street  paving,  and, 
as  the  country  has  been  prosperous 
and  times  good,  all  cities  and 
towns,  of  any  considerable  size, 
have  instituted  systems  of  paving 
and  are  using  brick  in  the  major- 
ity of  cases. 

In  the  previous  numbers  of  this 
series  of  papers,  the  advantages  of 
brick  as  a  paving  material  over 
others  in  use  was  shown,  and  thus 
was  demonstrated  the  wisdom  of 
the  people  in  giving  brick  the  pref- 
erence. The  result  of  this  move- 
ment has  been  an  active  demand 
for  brick  suitable  for  the  purpose. 

The  conditions  under  which  these 
bricks  are  placed  and  the  essential 
peculiarities  of  their  construction 
are  different  from  those  of  the  brick 


previously  manufactured,  and  used 
for  other  purposes. 

New  factories  have  been  built  in 
various  parts  of  the  country  espe- 
cially planned  for  the  manufac- 
ture of  paving  brick. 

Up  to  the  present  time  they  have 
enjoyed  a  good  demand  for  their 
products,  but  observation  and  ex- 
perience have  already  taught  that 
the  demand  in  any  one  place  is  un- 
certain and  fluctuating. 

Paving  with  brick  is  nearly  all 
done  by  incorporated  cities  and 
under  the  instructions  of  the  city 
authorities.  The  condition  of  the 
finances  and  the  wills  of  the  coun- 
cilmen  each  exert  an  influence 
upon  the  amount  of  paving  that 
may  be  done.  No  one  can  tell  very 
long  before  what  action  will  be 
taken,  although  the  subject  may 
have  been  agitated  and  talked  of 
for  a  long  time.  Finally  the  coun- 
cil orders  certain  streets  and  alleys 
paved,  and  instructs  a  committee 
to  advertise  for  bids  from  con- 
tractors to  do  the  work.  One  of 
the  conditions  by  which  the  con- 
tractor is  to  be  bound  is  that  he 
shall  complete  the  work  within  a 
certain  time.  The  time  given  be- 
fore the  opening  of  bids  is  ample 
to  allow  contractors  to  look  for 
places  to  buy  brick,  but  the  time 
within  which  the  work  is  to  be 
completed  is  not  usually  long 
enough  to  allow  an  ordinary  plant 
to  make  the  number  necessary  to 
complete  the  job.  This  creates  a 
demand  beyond  the  local  supply 
and  has  a  tendency,  not  only  to 
lead  those  already  engaged  in  the 
manufacture  of  paving  brick  to  en- 
large their  plant  at  a  considerable 
expense,  but  it  also  tempts  new 
parties  to  invest  capital  in  new 
plants.  The  city  that  creates  this 
demand  may  not  be  in  a  condition 
financially  nor  the  aldermen  in  the 
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mood  to  do  more  paving  im- 
mediately after  the  completion  of 
the  first  contract,  and,  in  fact,  may 
not  do  much  more  for  several  years. 
This  is  not  an  unlikely  state  of  af- 
fairs, and  has  happened  in  the  past. 
Such  action,  or  inaction,  would 
leave  the  manufacturers  with  their 
plants  on  their  hands  and  no  home 
market  for  their  goods.  They  then 
have  left  the  choice  of  three  things, 
shutdown  the  factory,  continue  to 
manufacture  brick  and  hold  them 
for  future  sales,  or  go  out  into  the 
world  and  seek  a  market  elsewhere. 

If  they  chose  the  first  and  stop 
manufacturing  brick,  they  are  with- 
out any  occupation,  or  at  least  have 
lost  this  one.  They  are  being  de- 
prived of  the  opportunities  of  mak- 
ing money  that  they  expected  when 
they  built  their  plant  and  embarked 
in  the  business.  Not  only  do  they 
suffer  the  loss  of  the  expected  in- 
come, but  the  capital  which  is  in- 
vested in  its  business  is  tied  up 
without  giving  any  returns ;  neither 
can  it  be  used  by  the  proprietor  to 
engage  in  any  other  enterprise.  He 
can  not  even  mortgage  it  for  all  it  is 
worth,  and  let  it  fall  into  the  hands 
of  capitalists,  for  no  one  of  good 
business  judgment  will  lend  money 
on  a  factory  that  is  dead  because 
there  is  no  market  for  its  goods. 

Capital  is  always  readily  obtained 
for  enterprises  that  have  the  appear- 
ance of  thrift  and  prosperity,  and 
that  promise  to  give  fair  returns, 
but  is  very  liable  to  be  shy  of  any- 
thing that,  to  the  casual  observer, 
shows  the  opposite,  and  that  is  seek- 
ing the  aid  of  new  capital  with  the 
forlorn  hope  of  adding  new  life  to 
its  already  dead  or  dying  boom. 

Should  the  manufacturers  choose 
the  second  course,  and  continue 
making  paving  brick  when  they 
have  no  immediate  market  for  them, 
they  must  store  their  product  and 


hold  it  until  a  local  market  is  cre- 
ated for  them  through  the  actions 
of  the  city  council. 
•  Any  one  who  has  had  experience 
with  bodies  of  public  officials  knows 
that  they  are  very  uncertain,  and 
that  no  safe  and  sure  predictions 
can  be  made  beforehand  as  to  their 
actions. 

There  are  two  elements  of  uncer- 
tainty to  be  met  with  here.  One  is 
the  action  that  may  be  taken  by  the 
board  in  office,  if  they  take  any 
action  at  all  upon  the  subject  of 
paving,  and  the  other  is  that  the 
next  election  may  place  new  men 
in  oflSce.  It  can  not  be  foretold  who 
the  new  men  will  be,  much  less 
what  views  they  may  hold  or  what 
action  they  may  take  in  the  matter. 

During  all  of  this  indefinite  wait- 
ing, the  expenses  of  operating  the 
plant  must  be  met.  This  money  is 
stored  in  the  stock  of  brick  on  hand. 
Few  of  the  average  plants  are 
owned  by  men  who  are  strong 
enough  financially  to  continue  upon 
this  plan  for  very  long. 

It  is  true  that  money  might  be 
borrowed  to  attain  this  end,  but 
this  would  add  the  interest  to  the 
expense  account  and  reduce  the 
profits  by  the  amount. 

The  third  method,  that  of  going 
out  into  the  world  and  seeking  a 
market  elsewhere,  has  several  ob- 
jectionable features,  and  introduces 
several  items  of  expense  that  must 
be  taken  from  the  price  received 
for  the  brick.  While  it  is  customary 
at  present  to  sell  manufactured 
goods  by  means  of  traveling  men, 
sent  out  by  the  manufacturers  to 
call  upon  the  prospective  buyers 
and  solicit  their  orders,  it  must  be 
conceded  that  this  item  of  expense 
must  be  borne  by  the  manufacturers 
and  added  to  their  expense  account, 
and  apportioned  to  the  goods  sold. 

The  brick  sold  away  from  home 


Digitized  by 


Google 


SELECTIONS  FROM  THE  PRESS. 


115 


must  be  transported  from  the  pro- 
ducer to  the  consumer  at  a  consid- 
erable expense,  which  must  be  either 
added  to  the  cost  to  the  consumer 
or  deducted  from  the  profits  of  the 
producer. 

Brick  are  carried  at  a  low  rate 
of  freight,  but  their  weight  is  so 
great  in  proportion  to  their  value 
that  the  cost  of  shipping  by  rail 
is  comparatively  much  greater  than 
that  of  other  manufactured  articles. 
This  virtually  excludes  brick  from 
the  same  advantages  that  are 
enjoyed  by  manufactured  goods  in 
general,  whose  cost  of  transporta- 
tion is  not  such  a  large  per  cent,  of 
their  value. 

It  is  commonly  considered  that 
the  markets  for  manufactured  arti- 
cles are  to  be  sought  throughout 
the  world,  or  at  least  in  all  parts 
of  the  country  in  which  they  are 
made,  but  paving  brick  can  not  be 
considered  as  coming  under  this 
rule. 

Because  of  the  greater  cost  of 
transportation  the  makers  of  paving 
brick  must  look  for  their  market 
wholly  within  a  comparatively  lim- 
ited circle. 

Probably  all  the  paving  brick 
that  are  made  are  sold  within  a  few 
hundred  miles  of  the  factory.  This 
suggests  the  thought  that  it  may 
not  be  well  to  establish  plants  of 


too   large   capacity  at  or  near  the 
same  point. 

While  at  present  it  may  be  true 
that  there  is  an  active  demand  for 
paving  brick,  beyond  the  supply,  it 
should  be  remembered  that  in  this, 
as  in  all  other  industries,  over-pro- 
duction is  a  possibility. 

It  is  not  uncommon  to  hear  of 
extensive  manufactories  running  on 
short  time  or  shutting  down  alto- 
gether for  a  time  to  guard  against 
over-production  and  the  attendant 
reduction  in  prices.  Only  recently 
the  large  milling  interests  were  con- 
sidering this  very  problem. 

All  are  familiar  with  the  actions 
of  the  '*coal  barons"  of  the  East, 
and  of  various  other  large  corpora- 
tions engaged  in  different  lines  of 
business  in  solving  this  problem. 

So  long  as  those  branches  of  the 
world's  industries  which  find  their 
markets  in  the  daily  needs  of  every 
home  and  throughout  all  countries 
of  the  globe  have  met  and  are  com- 
pelled to  cope  with  the  question  of 
the  relative  proportions,  or  dispro- 
portions, of  supply  and  demand, 
it  is  not  unwise  for  the  manufact- 
urers of  paving  brick,  who  have  to 
seek  their  markets  within  a  limited 
area,  and  who  find  their  custom  in 
the  uncertain  actions  of  municipal 
authorities  to  anticipate  this  matter 
and  be  prepared  to  meet  it  in  all  its 
phases. — Clay-  Worker. 
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Beatrice,  Neb.,  has  voted  to  issue  $20,000 
in  bonds  for  new  paving. 

The  sum  of  $22,186  was  expended  in  1892 
for  street  cleaning  in  Omaha,  Keb. 

Baraboo,  Wis.,  has  recently  laid  out 
about  $100,000  in  municipal  improvements. 

Anderson,  Ind.,  streets  are  being  paved 
with  brick  at  a  cost  of  $1.78  per  square 
yard. 

The  Bradford,  Mass.,  selectmen  are  au- 
thorized to  petition  the  legislature  for  right 
to  extend  the  debt  limit  by  $25,000  for  pav- 
ing Main  street. 

The  city  clerk  of  Gallipolis,  Ohio,  writes 
that  that  city  is  preparing  to  do  a  large 
amount  of  paving  this  season. 

The  Denver,  Colo.,  city  charter  will  prob- 
ably be  revised  so  that  property  owners 
shall  pay  the  full  cost  of  paving. 

City  Clerk  R.  B.  Dennis,  of  Des  Moines, 
la.,  writes  that  the  city  will  soon  advertise 
for  bids  for  about  five  miles  of  paving. 

The  chamber  of  commerce  of  New  York 
City  has  requested  the  legislature  for  ma- 
cadamized roads  throughout  the  state. 

Evansville,  Ind.,  proposes  to  pave  with 
brick  about  96,0(M>  square  yards  of  streets. 
The  contracts  will  be  awarded  in  March. 

Edward  Hough,  city  engineer  of  Sedalia, 
Mo.,  writes  that  contracts  will  be  let  in  a 
month  or  two  forpavingon  several  streets. 

Orlando,  Fla.,  streets  are  being  paved 
with  clay  which  hardens  and  becomes 
practically  impervious  to  water  when  prop- 
erly laid. 

Arrangements  will  be  made  for  paving 
one  and  one-half  miles  more  of  Second 
street,  Ashland,  Wis.  Cedar  blocks  will 
probably  be  used. 

The  street  committee  of  Chicago  wants 
an  appropriation  of  between  $3,000,000  and 
$4,000,000  for  the  work  of  cleaning  and  re- 
pairing streets  this  year. 

A  contract  is  to  be  let  for  paving  with 
"metholithic,"  "granolithic"  or  •*cinder- 
lithic,"a  public  alleyway  sixteen  feet  wide 
and  three  hundred  or  more  feet  long,  in 
West  Chester,  Pa.  For  further  informa- 
tion address  Samuel  D.  White  or  D.  Mor- 
gan Cox. 


Frank  Sudd oth, city  clerk  of  Mt.  Vernon, 
111.,  will  advertise  for  sealed  bids  for  about 
eleven  miles  of  street  paving  with  crushed 
limestone.    The  estimated  cost  is  $125,000. 

Wm.  G.  Smith  &  Son,  of  Norristown,  Pa., 
have,  during  the  past  year,  put  down  some 
50,000  square  feet  of  their  improved  and 
ornamental  cement  flooring  in  the  State 
Hospital  for  Insane  at  Norristown. 

The  l^nds  ordered  sold  by  the  Delaware, 
O.,  council,  for  the  improvement  of  North 
Franklin  street,  were  awarded  to  the  Cro- 
ghan  Bank,  of  Fremont,  O.,  at  a  premium 
of  $16.  The  amount  of  the  bonds  was  $1,- 
146.80. 

Charles  G.  Carlson,  city  clerk  of  Moline. 
III.,  says  that  an  ordinance  has  been  passed 
providing  for  the  brick  paving  of  parts  of 
Thirteenth,  Fourteenth,  Fifteenth,  Six- 
teenth, Seventeenth  and  Eighteenth 
streets. 

Oakland,  Cal.,  has  already  expended 
$19,000  in  partially  constructing  a  public 
boulevard  around  Lake  Merritt.  The  city 
council  has  transferred  $40,000  from  the 
general  fund  to  the  park  and  boulevard 
fund,  so  that  the  work  of  improvement  can 
be  continued  at  once. 

The  Boston  common  council  has  re- 
quested the  finance  committee  to  provide 
for  wiHening  Poplar  street,  $5,000;  paving 
AVest  Newton  street  with  asphalt  or  brick, 
$8,000 ;  paving  Boylston  street  with  asphalt 
or  brick,  $10,000,  and  paving  Piedmont 
street  with  block  stone,  $5,500. 

Frank  R.  Hoyt,  a  wealthy  New  York  gen- 
tleman who  has  a  handsome  residence  at 
Watkins  where  he  spends  much  of  his 
time,  has  offered  to  give  to  that  village  a 
stone  crusher  costing  about  $1,000,  pro- 
viding the  authorities  will  furnish  power 
to  operate  it  and  material  for  macadamiz- 
ing the  streets. 

The  cost  of  work  under  the  direction  of 
the  department  of  public  works  of  Buffalo, 
N.  Y.,  during  18))2was  as  follows:  bureau 
of  engineering,  $1,821,134 ;  bureau  of  water, 
$725,269;  bureau  of  streets,  $692,230;  bu- 
reau of  buildings,  $253,803.  Buffalo  has 
257  miles  of  paved  streets,  principally  stone 
and  asphalt,  132  miles  of  unpaved  streets. 
C.  D.  Zimmerman  and  Messrs.  Cooper  <& 
Hopkins  have  the  contracts  for  street- 
sweeping  and  cleaning  for  three  years.  The 
collection  of  garbage  is  done  by  the  city. 
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The  present  contract  expires  Jnne  1,  and 
the  board  of  public  works  has  been  author- 
ised to  advertise  for  proposals  to  do  the 
work  of  disposing  of  the  garbage  after  the 
present  contract  expires. 

The  city  engineer  of  Covington,  Ky., 
has  estimated  the  cost  of  paving  with 
brick  Greenup  street,  from  Second  to 
Twentieth,  ancf  Scott  street,  from  Fifth  to 
Twentieth,  at  $190,692.50.  As  the  estimate 
was  higher  than  the  city  councilmen  had 
supposed  it  would  be,  it  is  probable  that 
brick  pavements  will  not  belaid  on  those 
streets  this  year. 

CONTRACTS  TO  BB  LBT. 

Proposals  are  wanted  for  paving  several 
streets  in  Creston,  la. 

Collier  street,  Bingham  ton,  N.  Y.,  is  to 
be  paved  with  asphalt  in  the  spring. 

Owensboro,  Ky.,  will  pave  its  streets 
with  brick  at  an  estimated  cost  of  $200,000. 

Iron  ton,  O.,  will  invite  bids  for  paving 
ten  squares  of  Third  street  with  fire  brick. 

Ashtabula,  0.,  will  probably  let  con- 
tracts in  March  for  20,000  square  yards  of 
brick  pavement. 

Parts  of  Miller,  Liberty,  Flora  and  Gor- 
man streets  and  Dalton  avenue,  Cincin- 
nati, Ohio,  will  be  paved. 

Jefferson  street,  from  Main  street  to  the 
C,  B.  &  Q.  R'y  Co.'s  right  of  way,  Ottumwa, 
Iowa,  will  be  paved  and  curbed. 

Bids  are  wanted  for  watering  the  ma- 
cadamized streets  in  the  Back  Bay  and 
South  End  districts  of  Boston  for  three 
years. 

Prospect  street,  from  Main  to  Cherry, 
and  West  Main  street  from  the  Ohio  canal 
to  Henry  street,  Massillon,  Ohio,  are  to  be 
paved  with  brick. 

St.  Louis,  Mo.,  will  reconstruct  twenty- 
six  streets  and  alleys  with  granite,  two 
with  asphalt,  one  with  brick,  and  three 
with  Telford  pavement. 

The  Canton,  111.,  city  council  has  in- 
structed the  street  and  alley  committee  to 
advertise  for  bids  for  paving  as  soon  as 
practical.  About  63,000  square  yards  of 
paving  is  to  be  done,  requiring  18,400  lineal 
feet  of  curbing  and  10,330  cubic  yards  of 
excavating. 

The  following  streets  in  Brooklyn,  N.  Y., 
are  to  be  graded  and  paved:  President 
street,  from  Closson  avenue  to  Rogers  ave- 
nue ;  McKibben  street,  from  Bnshwick  ave- 
nue to  Bogart  street ;  Degraw  street,  from 
Franklin  avpnue  to  Bedford  avenue,  and 
Fifty-first,  Fiftieth,  Forty-eighth  and  For- 
ty-seventh streets,  from  Third  avenue  to 
Second  avenue. 


Ordinances  have  been  passed  for  the  pav- 
ing of  Belle  street.  Fourth  street,  between 
Piasa  and  State,  and  Second  street,  be- 
tween Henry  and  Cherry,  Alton,  111.  Esti- 
mates for  the  entire  paving  amount  to 
$42,504. 

More  brick  pavements  are  being  planned 
in  Quincy,  111.  Twentieth  street,  from 
Ninth  to  Eighteenth  avenues ;  Eighteenth 
street,  from  Third  to  ISeventh  avenues,  and 
Fourth  avenue,  from  First  to  Twentieth 
streets,  are  to  be  paved. 

Fulton  street,  from  Bancroft  to  Web- 
ster. Toledo,  Ohio,  is  to  be  paved  with  as- 
phalt on  a  foundation  of  hydraulic  cement 
concrete.  Bids  will  be  received  until  noon, 
February  18.    Jefferson  street  will  be  im- 

E  roved  with  brick,  cedar  blocks.  Hall  wood 
locks  or  asphalt. 

CONTBMPLATBO  IMPB0VBMENT8. 

Muncie,  Ind.,  will  do  considerable  paving 
in  the  spring. 

Considerable  paving  has  been  authorized 
at  Fostoria,  Ohio. 

Fifty-four  additional  streets  in  Buffalo, 
N.  Y.,  will  be  paved  this  year. 

The  question  of  paving  Main  street,  Hut- 
chinson, Kan.,  is  being  discussed. 

Homestead,  Pa.,  will  expend  $55,000  in 
grading  and  paving  at  an  early  date. 

Elgin  and  Aurora,  111.,  will  do  a  consider- 
able amount  of  street  paving  this  year. 

About  two  miles  of  brick  paving  will  be 
constructed  in  the  spring  at  Defiance,Ohio. 

The  city  engineer  of  Winona,  Minn.,  will 
prepare  plans  for  paving  ten  streets  with 
brick. 

It  is  proposed  to  pave  Easton  avenue,  St. 
Louis,  Mo.,  a  distance  of  three  miles  with 
asphalt. 

The  list  of  streets  to  be  paved  this  year 
at  Montreal,  Que.,  includes  nine  with  as- 
phalt and  four  with  block  stone. 

Colorado  street,  Pasadena,  Cal.,  will 
probably  be  paved  when  connections  with 
the  sewer  system  are  completed. 

I.  D.  Wolfe,  city  clerk,  of  Groshen,  Ind., 
writes  that  the  city  will  probably  order  six 
to  eleven  blocks  of  pavement  in  the  near 
future. 

The  San  Francisco  board  of  supervisors 
has  passed  resolutions  of  intention  for  the 
paving  of  twenty-five  streets.  Five  streets 
are  to  be  opened  and  extended. 

The  paving  of  east  Eleventh  street  and 
parts  of  Charlotte  street  and  Michigan 
avenue.  Kansas  City,  Mo.,  is  contemplated. 
There  is  talk  of  converting  Fifteenth  street 
into  a  boulevard  with  asphalted  driveway. 
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T.  L.  McConnell,  of  Lexington,  Ky.,  in- 
forms us  that  bids  will  be  advertised  for 
lor  the  construction  of  Sixth  street  from 
Upper  to  Broadway,  with  macadam  road- 
way. 

The  Elmira,N.Y.,  city  council  has  voted 
to  extend  South  avenue  from  Ferine  street 
to  South  Broadway.  This  will  add  to  the 
Fifth  ward  a  street  724  feet  long  and  60 
feet  wide. 

J.  C.  Kuhlmann,  city  clerk  of  Wausau, 
Wis.,  writes  that  there  is  a  movement  to 
pave  about  six  blocks  of  their  principal 
streets  this  summer,  but  as  yet  no  definite 
steps  have  been  taken. 

The  city  charter  of  Murf reesboro,  Tenn., 
is  being  amended  so  as  to  enable  the  en- 
forcement of  the  ** sidewalk  law;"  as  a 
consequence,  con^^iderable  street  work  will 
be  done  there  this  year. 

A  bill  is  being  prepared  for  the  legislature 
authorizing  the  city  of  Dayton,  Ohio,  to 
issue  bonds  for  $500,000  for  paving.  Three 
additional  streets  have  been  ordered 
paved,  to  cost  about  $150,000. 

Ashland,  Wis.,  feels  the  need  of  a  thor- 
oughly good  drive.  A  drive  about  five  or 
six  miles  in  length  will  probably  be  form- 
ed by  the  opening  of  eighteenth  street 
from  Ellis  avenue  to  the  cemetery  and 
driving  park. 

The  Cleveland,  Ohio,  city  council  has 
voted  to  pave  fifty-two  streets  this  year. 
The  total  distance  is  20.8  miles,  and  is 
divided  as  follows :  Dressed  block  Medina 
sandstone,  «6,268  feet;  common  Medina 
sandstone,  24,184  feet;  brick,  11,248  feet; 
asphalt,  8,5^2  feet.  The  city  is  planning 
street  work  to  cost  about  $1,200,000. 

One  of  the  greatest  improvements  that 
lower  New  York  has  ever  known  is  the 
contemplated  opening  of  Elm  street 
through  to  Great  Jones  street  and  Lafay- 
ette place.  It  has  been  talked  of  for  twelve 
years.  Its  cost  is  estimated  at  nearly  $8,000,- 
000,  but  the  money  is  likely  to  prove  well 
invested.  Starting  from  the  plaza  formed 
by  the  junction  of  City  Hall  place,  Reade 
and  Center  streets,  the  new  thoroughfare, 
eighty  feet  wide  from  end  to  end,  will  pro- 
ceed north  until  it  merges  into  Lafayette 
place,  which  is  100  feet  wide,  and  which 
ends  in  the  plaza  at  Eighth  street.  The 
new  street  will  be  only  one  block  east  of 
Broadway,  and  the  trafiic  on  that  thor- 
oughfare will  thus  be  partly  relieved.  Be- 
ginning at  Great  Jones  street,  several 
whole  buildings  will  be  taken, and  throuirh- 
ont  the  whole  length  of  the  street  it  will  be 
necessary  to  chop  off  from  fifteen  to  thirty 
feet  of  buildings.  Twenty  feet  will  be 
taken  from  the  rear  of  an  old  Episcopal 
church  and  twenty-five  feet  from  the  new 
Puck  building.  Even  picturesque  old 
Tombs  will  lose  eighteen  feet  of  its  rear 


wall,  but  the  city  will  gain  a  fine  new  street 
where  it  is  badly  needed. 

City  Engineer  John  R.  Seibert,  of  Pekin, 
111.,  informs  us  that  estimates  for  14,812 
square  yards  of  pavements  are  no**'  before 
the  county  court  for  confirmation,  and  if 
confirmed,  contracts  will  be  let  at  an  early 
date.  The  Peoria  Paving  Block  Compa- 
ny secured  the  contracts  for  paving  last 
year,  and  also  built  1,400  feet  of  five-foot 
sewer. 

The  Jamestown,  N.  Y.,  board  of  public 
works  has  recommended  the  following 
work:  72,721  sq.  yds.  brick  paving,  esti- 
mated cost  $2  per  sq.yd. ;  7.610  sq.yds.  stone 
paving,  $8.25  per  sq.yd. ;  82,486  lin.  ft.  stone 
curbing,  42  cents  per  lin.  ft.;  2,136  lin.  ft. 
iron  gutter,  $2.80  per  lin.  ft.  Bonds  are 
asked  for  $60,000  to  pay  the  city's  share  of 
the  expense. 

The  Wightman  tract  of  land  in  Milwau- 
kee has  been  purchased  by  Chicago  and 
Milwaukee  capitalists.  Lake  avenue  and 
Newberry  place  are  to  be  paved  with  as- 
phalt, and  the  latter,which  is  I5i»  feet  wide, 
will  have  a  park  fifty  feet  wide  running 
throuirh  the  center,  with  a  roadway  on 
either  side.  Every  street  in  the  tract  is 
to  be  improved,  and  the  city's  gas,  sewer, 
and  water  systems  introduced  before  any 
lots  are  offered  for  sale. 

CONTRACTS   AWARDED. 

E.  C.  Culver  has  a  contract  for  street 
paving  in  Boone,  Iowa,  to  commence  March 
15. 

E.  G.  Church  has  been  awarded  the  con- 
tract for  one-half  mile  of  street  paving  in 
Sedalia,  Mo.,  with  **  improved  Telford,"  at 
$2.00  per  square  yard. 

The  following  contracts  for  paving  brick 
have  been  awarded  in  Washington,  D.  C: 
Charles  Ford,  100,000  to  5()0,(X)0,  at  $9.50 
per  M. ;  Washington  Brick  and  Terra  Cotta 
Company,  50,000  to  200,000,  at  $10,  and  $11 
per  M.;  Ivy  City  Brick  Company,  50,000  to 
300,000,  at  $10.50  per  M. 

A.  J.  Pugh  A  Co ,  of  Columbus,  Ohio, 
have  recently  completed  a  contract  for 
paving  Main  street,  Richmond,  Ind.,  from 
Sixth  to  Ninth  streets,  with  Canton  Stand- 
ard paving  brick,  and  also  a  contract  for 
paving  Converse  street,  from  Main  to  An- 
gle streets,  Dunkirk,  Ind.,  with  "Parto 
Block." 

The  Mt.  Vernon  Brick  Co.  has  been 
awarded  the  contract  for  building  about 
nine  miles  of  brick  walks  in  Mt.  Vernon, 
III.,  and  the  Missouri  Granitoid  and  Side- 
walk Co.  has  the  contract  for  two  miles  of 
brick  walks  and  half  a  mile  in  addition  to 
the  three  miles  of  granitoid  walks  they 
have  already  laid.  The  Indiana  Contract 
Co.,  of  Evansville,  Ind.,  have  the  contract 
for  constructing  about  four  miles  of  street 
with  crushed  stone  and  Paducah  gravel. 


Digitized  by 


Google 


IMPROVEMENt  AND  CONTRACTING  NEWS. 


119 


A  contract  has  been  awarded  to  Isaac  F. 
Reeder,  Indianapolis,  Iiid.,  for  8we«*ping 
streets  and  alleys  paved  wilh  brick,  at  six- 
ty cents  per  10,000  square  feet,  and  Ken- 
tucky avenue,  which  is  paved  with  asphalt, 
at  thirty-tive  cents  per  10,000  square  feet, 
the  sweeping  to  be  done  either  daily  or  tri- 
weekly. 

David  Ryan,  of  Alton,  111.,  has  Secured 
the  contract  for  paving  and  curbing  Main 
street,  Venice,  111.,  for  $20,000.  Mr.  Ryan's 
bid  was  $1.65  per  square  yard.  The  con- 
tract calls  for  six  inches  of  sand  at  the  bot- 
tom and  two  courses  of  brick.  The  brick 
will  be  of  Alton  manufacture,  and  Venice 
will  be  the  first  tOMm  to  use  that  product. 

Repairs  to  asphalt  pavements  in  Cincin- 
nati during  1893  will  cost  the  city  about 
$8,300.  Contracts  for  repairs  have  l>een  let 
as  follows:  The  Trinidad  Asphalt  Com- 
pany, Seventh,  from  Vine  to  Freeman,  $1,- 
000  per  annum;  Walnut,  $520;  Eighth, 
$150;  Ninth,  $1,500;  Main,  $4^0;  Central 
avenue,  $108;  Seventh,  from  Freeman  to 
Carr,  $90:  Warren-Scharf  Company,  Mc- 
Millan, $860;  Garfield  Place,  $50 ;  Govern- 
ment Square,  $30. 

J.  F.  Barrett,  city  clerk  of  Sterling,  111., 
sends  us  the  following  information :  A 
contract  was  let  on  Jan.  IH  for  grading, 
paving  and  curbing  five  blocks  of  Third 
street  in  the  business  district.  The  bids 
were — John  Bast^ler,  Galesburgh,  III.,  $28,- 
784.ft5;  Henry  Bessler,  Cedar  Kapids,  Iowa, 
$27,HI2.98;  C.  E.  Loss,  Chicago,  $34,3<15.0<J ; 
Rockford  Construction  (Jo ,  Rockford,  111., 
$26,42550;  Edwards  &  Walsh,  Davenport, 
Iowa,  $28,228.06;  Wilson  &  Thatcher,  Chi- 
cago, $25,778.16,  and  J.  P.Calnan  Construc- 
tion Co.,  Clinton,  Iowa,  $32,958.60.  The 
contract  was  awarded  to  WiUon  &  That- 
cher, wlio  have  filed  bonds  and  begin  work 
April  1.    The  contract  ends  July  1,  1893. 


SEWERAQE. 


The  Rogers  Park,  111.,  village  council  has 
adopted  the  gravity  system  of  sewers. 

The  estimated  cost  of  a  sewerage  system 
at  Glen  wood  Springs,  Colo.,  is  $13,000. 

Wheaton,  111.,  has  voted  down  a  plan  for 
building  sewers,  as  being  too  expensive. 

The  new  sewerage  system  of  Tyler,Texas, 
will  cover  twenty-eight  blocks  in  the  prin- 
cipal parts  of  the  city. 

It  is  probable  that  the  original  estimate 
of  $186,384  for  twenty-eight  miles  of  sewers 
in  Everett,  Mass.,  will  be  exceeded  by  $100,- 
000. 

One  of  the  most  extensive  and  complete 
sewer  systems  in  the  West  has  just  been 
completed  in  Dead  wood,  S.  Dak.,  at  a  cost 
of  $40,000.  E.  J.  Lawton  was  the  contrac- 
tor. 


Adrian,  Mich.,  has  laid  a  twelve-inch 
pipe  sewer  with  twenty-two  Y  junctions; 
length,  888  feet ;  average  depth,  seven  feet ; 
cost  per  lineal  foot,  58  cents;  wages  paid, 
$1.50  per  day. 

The  Sixth  street  sewer,  Great  Falls, 
Mont.,  is  now  completed.  It  is  over  half  a 
mile  long,  four  feet  in  diameter  on  the  in 
side,  and  laid  in  two  courses  of  brick.  This 
sewer,  which  is  the  largest  in  Montana, 
has  cost  the  city  $20,000. 

Health  Commissioner  Wingate,  of  Mil- 
waukee, is  making  an  effort  for  the  estab- 
lishment of  a  drainage  commission,  with  a 
view  to  remedying  the  evil  caused  by 
drainage  flowing  into  the  Menonionee 
river.  While  the  completion  of  the  inter- 
cepting sewer  system  next  spring  will  do 
away  with  city  sewerage  going  into  the 
river,  still  the  river  will  continue  to  be 
polluted  by  the  drainage  of  a  district  in 
which  more  than  10,000  people  reside. 

CONTRACTS  TO  BE  LET. 

Nelson vi He,  Ohio,  will  construct  a  sewer- 
age system  this  year. 

Sewers  will  be  laid  in  Third  and  East 
Fifteenth  streets,  Oakland,  Cal. 

The  city  clerk  of  Des  Moines,  la.,  will 
advertise  lor  bids  for  eight  miles  of  sewers. 

J.  W.  Spar'cs,  Jr.,  writes  that  Murfrees- 
boro,  Tenn.,  will  soon  put  in  a  $30,000  sys- 
tem of  sewers. 

Contracts  for  about  two  miles  of  sewers 
in  Scottdale,  Pa.,  will  probably  be  awarded 
about  March  1st. 

Hinds  &  Bond,  of  Watertown,  N.  Y.,  are 
making  plans  and  surveys  for  sewers  in 
Carthage,  N.  Y.,  contracts  for  which  will 
be  let  soon. 

Ordinances  have  been  passed  for  the  con- 
struction of  sewers  in  five  streets  in  New- 
ark, N.  J.  Assessments  are  being  made  for 
pipe  sewers  in  ten  streets. 

An  ordinance  has  been  passed  author- 
izing the  department  of  public  works  to 
enter  into  contracts  for  construction  of 
sewers  in  thirty-nine  streets  of  Philadel- 
phia. 

Proposals  will  be  received  at  the  audi- 
tor's office,  of  Hastings,  Minn., until  March 
14th  for  the  confttructi<m  of  a  sewer  from 
the  jail  to  the  Mississippi  river  according 
to  the  plans  and  specifications  on  file. 

Bids  will  be  received  at  the  office  of  J.  A. 
Stevenson,  city  clerk  of  Monmouth,  111., 
until  noon,  February  6,  for  the  construc- 
tion of  1,040  feet  of  thirty-inch  brick  sewer 
and  39,000  feet  of  pipe  sewer,  six  to  twenty- 
four  inches. 
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CONTEMPLATED  WOBK. 

Iron  ton,  Ohio,  will  spend  $20,000  on  the 
sewer  system. 

Valdosta,  Ga.,  will  probably  have  a 
sewerage  system. 

Sacramento,  Cal.,  wants  a  new  and  bet- 
ter sytem  of  sewerage. 

Southington,  Ct.,will  probably  construct 
a  new  sewerage  system. 

A  sewerage  system  is  proposed  for  the 
first  ward  of  Syracuse,  N.  Y. 

Plans  are  being  prepared  for  a  system 
of  sewerage  in  Taylorville,  111. 

Sioux  Falls,  8.  Dak.,  contemplates  the 
construction  of  sewers  to  cost  $150,000. 

Extensive  improvements  in  the  sewer 
system  of  Peoria,  111.,  are  contemplated. 

A  large  sewer  around  the  public  square 
in  Centerville,  Iowa,  is  again  being  agi- 
tated. 

The  common  council  of  Troy,  N.  Y.,  is 
considering  the  construction  of  about 
26,00u  feet  of  sewers. 

The  construction  of  a  sewer  system  is 
being  urged  at  Brunswick,  Ga.,  at  an  esti^i 
mated  cost  of  $60,000. 

The  mayor  of  Manchester,  N.  H.,  recom- 
mends that  bonds  be  issued  for  the  exten- 
sion of  the  sewer  system. 

A  survey  of  the  village  of  Geneva,  N.  Y., 
is  being  made  with  a  view  of  establishing 
an  extensive  system  of  sewers. 

The  San  Francisco  sewerage  commission- 
ers have  recommended  the  construction 
of  sewers  in  Scott  and  Filbert  streets. 

Holyoke,  Mass.,  will  expend  $300,000  in 
sewer  construction  this  year.  A  system  is 
needed  in  Elmwood,  Oakdale  and  Spring- 
dale. 

The  city  council  of  Tacoma,  Wash.,  is 
considering  plans  for  a  sewer  to  drain  about 
800  acres,  and  estimated  to  cost  $41,700  to 
$44,500. 

North  Denver,  Col.,  property  owners  are 
urging  operations  on  the  new  sewer  dis- 
trict as  recommended  by  the  board  of 
health. 

The  sewer  frontage  of  the  new  sewer 
district  No.  2,  Aurora,  111.,  is  40.000  feet, 
and  the  estimated  cost  of  construction  is 
about  $70,000. 

M.  P.  Schooley,  clerk  of  Homestead,  Pa., 
writes  that  an  election  will  be  held  Febru- 
ary 21  for  the  purpose  of  borrowing  $15,000 
to  build  a  sewer. 

A  gravity  sewer  system  is  discussed  in 
Salt  Lake  City,  Utah.  Sewer  extensions 
are  to  be  made  on  West  Temple  and  Sec- 
ond East  streets. 


Engineer  H.  J.  Keid,  of  Colorado  Springs. 
Col.,  has  prepared  plans  for  a  system  of 
sewers  for  Boulder,  Col.,  which  is  esti- 
mated to  cost  $36,000. 

Geo.  E.  Waring,  Jr.,  of  Newport,  R.  I., 
has  just  completed  sewerage  plans  for 
Weirs,  N.  H.,  and  Charlotte  town.  Prince 
Edward  Island,  Canada. 

H.  C.  Allen,  city  engineer  of  Syracuse, 
N.  Y.,  has  prepared  plans  for  a  6x8  ft. 
stone  sewer  in  the  Harbor  Brook  Valley. 
The  estimated  cost  is  $280,000. 

Frank  Snyder,  sanitary  engineer,  of  Co- 
lumbus, 0.,  has  prepared  a  plan  of  main 
sewerage  for  the  village  of  London,  O.  The 
estimated  cost  of  the  same  is  $73,000. 

The  city  engineer  of  Columbus,  O.,  is 
preparing  a  plan  and  estimate  for  the  ex- 
tension of  the  southeast  main  trunk  sewer 
from  its  terminus  in  Forest  street  to  Oak- 
wood  avenue. 

Plans  have  been  completed  for  the  pro- 
posed sewer  in  the  sixth  ward,  Portsmouth, 
O.  It  will  drain  225  acres,  and  cost  about 
$80,000.  There  will  be  7,830  feet  of  brick 
sewer  and  6,830  feet  of  pipe. 

The  board  of  public  works  of  Saginaw, 
Mich.,  has  recommended  the  construction, 
during  the  present  season,  of  the  sewer  in 
Vermont  street,  from  Hamilton  to  Fayette 
street,  at  an  estimated  cost  of  $4,100. 

Engineer  Elliott,  of  the  Memphis,  Tenn., 
sewer  department,  estimates  that  a  main 
36-inch  sewer  along  Greorgia  street  from 
the  river  to  Mississippi  avenue,  can  be  con- 
structed for  between  $60,000  and  $70,000. 

The  Nashville,  Tenn.,  city  council  pro- 
poses to  spend  $400,000  for  sewer  purposes 
this  year.  The  legislature  has  been  peti- 
tioned for  authority  to  issue  bonds  to  this 
amount.  The  sewers  to  l>e  constructed 
will  be  principally  main  sewers,  built  of 
brick. 

Plans  for  a  new  $60,000  sewer  are  being 
prepared  at  Kansas  City,  Mo.  There  will 
be  two  miles  of  brick  main  from  two  to 
four  and  a  half  feet  in  diameter,  and  16,750 
feet  of  twelve-inch  pipe.  There  are  to  be 
ninety-six  catch-basins  and  thirty-three 
laterals. 

The  sewer  board  of  Far  Rockaway,  N. 
Y.,  has  voted  in  favor  of  the  gravity  sys- 
tem of  sewerage,  and  the  plans  of  T.  D. 
Smith  and  J.  J.  Powers  tor  sewage  dis- 
posal. The  estimated  cost  of  constructing 
the  proposed  14.560  feet  of  sewers,  gravity 
system,  is  $24,000  to  $29,000.  The  deepest 
cut  is  14  feet  8  inches,  and  average  cut  9 
feet.  It  will  be  necessary  to  erect  disposal 
works,  as  by  a  decision  of  the  state  lK>ard 
of  health  the  village  can  not  empty  its  re- 
fuse matter  into  the  bay  or  the  ocean. 
This  will  increase  the  expense  by  about 
$65,000. 


Digitized  by 


Google 


IMPROVEMENT  AND  CONTEACTING  NEWS.* 


121 


The  qnestion  of  sewers  in  Berwick,  Pa., 
will  he  voted  upon  on  the  2Ist  of  Febraary. 
Complete  plans  and  specifications  have 
been  prepared  by  Alex.  Potter,  of  Glean, 
N.  Y.  It  is  proposed  to  construct  eight 
miles  at  present,  at  an  estimated  cost  of 
$45,000.  Pipe  sewers  ranging  from  eight 
to  twenty  inches  will  be  used. 

The  Cleveland,  Ohio,  Board  of  Control 
has  prepared  plans  for  sewers  in  five 
streets.  Work  will  he  commenced  early 
in  the  spring  on  the  Walworth  Run  sewer, 
which  will  be  fifteen  feet  in  diameter,  and 
will  empty  into  the  river.  Its  estimated  cost 
is  $200,000,  and  its  construction  will  oc- 
cupy about  two  years.  It  will  drain  nearly 
all  of  the  West  and  South  sides,  and  is  to 
be  built  so  as  to  connect  with  a  main  sewer 
under  the  river,  if  one  is  built. 


WATER'WORKS. 


The  Minneapolis,  Minn.,  city  water- 
works department  last  year  netted  over 
$100,000. 

Chief  Engineer  Robert  Van  Buren,  of 
Brooklyn,  N.  Y.,  estimates  that  it  will  re- 
quire over  $3,000,000  to  place  the  works  in 
a  proper  condition  to  supply  the  city, 

The  Manchester,  N.  H..  board  of  water 
commissioners  have  asked  for  appropria- 
tions amounting  to  $132,000  for  the  use  of 
the  water  department  during  the  current 
year. 

The  city  of  Boston  has  purchased  the 
property  of  the  Jamaica  Pond  Aqueduct 
Company  at  $125,332.  Tbis  system  fur- 
nishes the  water  supply  for  Roxbury  and 
Jamaica  Plain. 

The  contract  for  the  firs  section  of  the 
new  supply  conduit,  at  Rochester,  N.  Y., 
12,(XX)  feet  of  masonry  conduit,  6  to  6}4  feet 
high  and  wide,  has  been  awarded  to  Wm. 
H.  Jones  &  Sons,  for  $292,513. 

The  wooden  pipe  portion  of  the  new  wa- 
ter-works system  of  Logan,  Utah,  has  been 
laid.  It  is  a  continuous  redwood  pipe, 
bound  with  iron  bands,  and  is  capable  of 
resisting  an  immense  pressure. 

Council  Bluffs,  Iowa,  has  an  'admirable 
water- works  system.  Water  is  taken  from 
the  Missouri  river  at  a  point  north  of  and 
above  the  city,  and  is  pumped  through  a 
closed  iron  conduit  to  three  large  reser- 
voirs in  the  city.  It  is  conducted  from 
one  to  the  other  of  these  reservoirs,  being 
allowed  to  settle  in  each,  and  from  here  is 
pumped  to  a  large  distributing  reservoir. 
The  water- works  company  made  extensive 
improvements  last  year,  adding  one  new 
reservoir  and  a  system  of  weirs  between 
the  reservoirs.  All  the  reservoirs  are  ce- 
mented on  the  sides  and  bottom.  The 
works  are  capable  of  furnishing  8,000,000 


? gallons  of  good,  clear  water  each  twenty- 
our  hours,  while  from  15,000,000  to  20,000- 
000  gallons  can  be  pumped  from  the  river 
into  the  reservoirs  each  day.  This  city  is 
provided  with  over  1,000,000  feet  of  mains 
and  275  fire  hydrants. 

CONTRACTS   TO  BB  LET. 

Lacrosse,  Wis.,  will  lay  $25,000  of  mains 
this  year. 

The  Bonham,  Texas,  city  council  is  open 
for  bids  for  a  water-works  system. 

The  Beatrice,  Neb.,  water-works  plant  is 
to  be  completed  at  a  cost  of  about  $7,000. 

The  Cleveland,  Tenn.,  board  of  aldermen 
have  accepted  plans  for  a  system  of  water- 
works to  cost  $40,000. 

A  reservoir  with  a  capacity  of  1,000,000 
gallons  is  to  be  built  in  connection  with 
the  water-works  system  of  Rockford,  111. 

Water-works  will  be  put  in  at  Columbia, 
Mo. ;  Grayton,  W.  Va. ;  El  Paso,  Tex. ;  Al- 
abaster, Mich.;  Elberton,  Wash  ;  Girard, 
Pa. ;  Groesbeck,  Tex. ;  Kenosha,  Wis. :  Fitch- 
burg,  Mass. ;  Coxsackie,  N.  Y. :  Wilson,  N. 
C. ;  Nelsonville,  0.;  Bowie,  Tex.;  Edin- 
burg,  Ind.,  and  DeKaJb,  111. 

CONTEMPLATED  WORK. 

A  water  company  is  proposed  at  North 
Woodbury,  Conn. 

Another  private  water  plant  is  talked  of 
at  Fayetteville,  N.C. 

Spokane,  Wash.,  has  decided  to  spend 
$312,000  in  the  laying  of  pipes. 

A  water-works  system  for  Dillon,  Mont., 
is  being  discussed.  The  estimated  cost  is 
$25,000. 

Rockvale  and  Lafayette,  Colo.,  are  mak- 
ing preparations  for  putting  in  water- 
works. 

Contemplated  improvements  in  the  wa- 
ter-works system  of  Sarnia,  Ont.,  will  cost 
$17,000. 

Northumberland,  Pa.,  will  probably  put 
in  gravity  works  with  thirty  hydrants,  in 
the  spring. 

The  city  council  of  Connersville,  Ind.,  is 
debating  the  question  of  an  improved  sys- 
tem of  water-works. 

DeKalb,  Ind.,  intends  to  increase  its  wa- 
ter supply.  Alderman  Everett  is  chairman 
of  the  water  committee. 

City  clerk  of  Bushnell,  111.,  writes  that 
the  council  has  voted  to  sell  or  lease  the 
city  water-works  to  any  one  who  will 
pipe  water  a  distance  of  four  miles  from 
springs  and  guarantee  a  supply,  the  city  to 
again  purchase  the  works  after  the  im- 
provements are  made.  The  works  cost 
about  $25,000. 
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Edinburg,  Ind.,  will  build  water-works. 
There  will  be  two  miles  of  mains,  fifteen 
hydrants,  wells,  pumping  plant  and  a  stand- 
pipe. 

The  water-works  of  Yonkers,  N.  Y.,  need 
an  additional  storage  capacity  of  550,00  >,000 
gallons,  which  may  be  secured  by  building 
a  short  dam  across  an  existing  supply  pond 
and  building  the  proposed  Palmer  Hill 
reservoir,  with  a  capacity  of  333,000,000 
gallons. 

Bonds  to  the  amount  of  $250,000  have  been 
ordered  issued  to  begin  the  construction  of 
a  high  service  system  in  New  York  City, 
including  a  24,000,000  gallon  pumping  sta- 
tion and  a  large  water  tower.  The  city 
has  the  authority  to  issue  $500,000  of  bonds 
for  the  system. 

Engineer  S.  E.  Babcock,  of  Little  Falls, 
N.  Y.,  has  reported  on  village  water-works 
for  Fort  Edward,  N.  Y.,  recommending  a 
gravity  supply,  two  reservoirs,  a  filter 
chamber,  an  8,160-foot  supply  main  of  20- 
inch  pipe,  and  a  distributing  system.  The 
estimated  cost, exclusive  of  land  and  water 
rights,  is  $106,087. 

City  Engineer  Clarke,  of  Chicago,  111., 
has  es«timated  the  cost  of  extending  the 
two-mile  tunnel  two  miles  and  a  half 
further  into  the  lake,  at  $778,000.  The  ex- 
tension is  being  considered  as  a  means  of 
keeping  the  four-mile  tunnel  water  free 
from  pollution  when  the  supply  from  the 
two-mile  crib  is  impure.  Mr.  Clarke  says 
the  extended  tunnel  must  have  a  diameter 
of  ten  feet  ten  inches  in  order  to  supply 
the  old  tunnels  running  from  the  crib  to 
the  shore. 

The  water-works  question  is  being  dis- 
cussed at  Davenport,  Wash.,  Bratileboro. 
Vt ,  Newman,  Ga.,  Turner,  111.,  Harting- 
ton.  Neb.,  Colville,  Wash.,  Fort  Edward, 
N.  Y.,  Cameron,  Texas,  New  Cumberland, 
Ohio,  Duquesne,  Pa.,  Lakewood,  N.  Y., 
Northfield,  \*t.,  Pepperell,  Mass.,  Newton, 
N.  J.,  Valdosta,  Ga.,  Grille,  Miss.,  Water 
Valley,  Miss.,  Napoleon,  Ohio,  Centerville, 
Iowa,  Nelsonville,  Qhio,  Oakley,  Texas, 
Colby,  Texas,  Newton,  Iowa,  Geneva,  Ohio, 
and  ^outh  Charleston,  Ohio. 

CONTRACTS   AWARDED. 

Stanberry,  Mo.,  is  constructing  its  own 
water-works,  as  no  suitable  bids  were  re- 
ceived on  contract. 

The  contract  for  putting  in  water-works 
at  Carthage,  N.  Y.,  has  been  let  to  Moflfett, 
Hodgkins  &  Clark,  of  New  York.  C.  O. 
McCombs  is  overseeing  the  construction 
of  same. 

J.  F.  Wilson,  city  clerk  of  Grinnell,  la., 
writes  that  the  city  has  a  contract  with  j. 
P.  Miller  &  Co.,  of  Chicago,  to  drill  a  well 
and  guarantee  to  furnish  150,000  gallons  of 
water  suitable  for  culinary  and  mechan- 


ieal  uses.  The  contract  price  is  $3  50  per 
foot,  but  in  no  case  is  the  city  to  pay  for 
over  2,000  feet.  The  city  expects  to  put  in 
water- works  costing  from  $25,000  to  $30,- 
000,  and  sell  bom  is  to  pay  for  the  same. 


BRIDGES. 

Atwood,  Colo.,  wants  a  new  bridge. 

A  new  bridge  at  D  street,  Marysville, 
Cal.,  will  be  built  in  the  fall. 

A  bridge  is  wanted  across  the  river  at 
Columbus  street,  Jackson,  Mich. 

A  new  bridge  is  to  be  built  across  the 
river  on  Central  avenue,  Delaware,  O. 

The  question  of  a  bridge  across  St.  Louis 
bay  from  West  Duluth  to  Superior,  is  again 
being  discussed. 

The  question  of  a  bridge  over  the  Missis- 
sippi river  at  New  Orleans  is  being  very 
thoroughly  discussed. 

It  is  proposed  to  construct  a  viaduct 
across  the  Menominee  valley  at  Sixteenth 
street,  Milwaukee,  Wis. 

The  citizens  and  common  council  of  Red 
Wing,  Minn.,  are  in  favor  of  bridging  the 
Mississippi  at  that  point. 

The  F.  &  P.  M.  R.  R.  Co.  will  construct 
an  iron  bridge  across  the  Saginaw  river, 
near  Flint,  Mich.,  at  a  cost  of  $50,000.  Con- 
tracts for  a  portion  of  the  heavy  work  have 
already  been  let. 

The  Milwaukee  Bridge  Company  has  se- 
cured contracts  for  building  an  iron  bridge 
across  the  Wisconsin  river  at  Merrill, Wis., 
for  $16,4»0,  and  across  the  Yellow  river  at 
Marshfield  for  $3,123. 

The  bridge  across  the  valley  between 
Brooklyn  and  Brighton,  O.,  which  was  built 
seven  years  ago  at  a  cost  of  $40,000,  is  dan- 
gerous. A  new  one  will  probably  be  con- 
structed at  a  cost  of  $125,000. 

A  bill  has  passed  the  Dayton,  O.,  city 
council,  providing  for  the  issuance  of  bonds 
for  the  construction  of  a  $35,000  viaduct  at 
the  Third  Street  crossing.  The  railroads 
will  be  assessed  for  half  this  amount. 

Patrick  Maley  has  been  awarded  the 
contract  for  building  a  stone  bridge  at 
Dayton,  Tenn.  We  are  informed  by  How- 
ard Teasdale,  city  clerk,  that  a  contract  will 
be  let  for  the  building  of  a  bridge  in  Sparta^ 
Wis. 

If  the  plans  are  carried  out,  the  pro- 
posed wagon  road,  footway  and  electric 
railway  over  the  Merchants'  bridge  at  St. 
Louis,  Mo.,  will  be  built  before  the  close  of 
the  present  year.  The  estimated  cost  is 
$350,000. 
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A  viaduct  will  be  constructed  over  the 
tracks  on  WestO  street,  Lincoln,Neb.  The 
roadway  will  be  twenty-five  feet  wide  with 
a  sidewalk  six  feet  wide  on  each  side.  The 
structure  is  to  be  supported  by  wrought 
iron  columns,  with  stone  pedestals.  Be- 
tween the  columns  will  be  steel  girders 
strong  enough  to  support  a  maximum  load 
in  addition  to  the  weight  of  the  bridge. 


STRBET    UQHTINQ. 

Bids  are  being  received  for  street  light- 
ing in  Columbus,  Ga. 

Kansas  City,  Mo.,  will  soon  operate  an 
electric  light  plant  of  its  own. 

Richmond,  Ind.,  is  willing  to  expend 
(40,000  for  a  good  electric  light  plant. 

Fifty  additional  electric  street  lights 
have  been  contracted  for  at  Mascoutah, 
Mo. 

The  city  council  of  New  Castle,  Ind.,  has 
voted  to  purchase  and  operate  an  electric 
light  plant. 

D.  E.  Fox,  city  clerk  of  Carrollton,  111., 
says  the  electric  light  question  is  being 
discussed  there. 

City  Clerk  T.  F.  Higby,  of  Fairfield,  la., 
says  that  city  is  looking  into  the  incandes- 
cent lighting  business. 

An  apportionment  of  $87,500  has  been 
made  for  789  additional  electric  street 
lamps  in  New  York  City. 

A  contract  has  been  made  for  lighting 
Muskegon,  Mich.,  for  the  next  five  years. 
Each  light  will  cost  $93.50  per  year. 

The  board  of  public  works  of  Jamestown, 
N.  Y.,  has  recommended  that  the  munici- 
pal electric  light  plant  be  extended,  at  a 
cost  of  $15,000. 

Electric  light  plants  will  be  put  in  at 
Toreley,  Md.;  Franklinville,  N.  Y.;  Colum- 
bia, Mo  ;  Mineral  Ridge,  Ohio ;  East 
Orange,  N.  J.,  and  Chenoa,  111. 

The  proprietors  of  the  Pomona,  CaL.Gas 
and  Klectric  Light  Company  have  deter- 
mined to  put  the  gas  rate  at  $2  per  1,000 
cubic  feet,a  concession  of  not  less  than  33K 
per  cent. 

I.  W.  Holt,  city  recorder  of  Dayton, 
Tenn..  informs  us  that  contracts  are  to  be 
let  for  from  70  to  100  gasoline  or  oil  street 
lamps ;  also  for  erecting  the  same,  furnish- 
ing, posts,  etc. 

Electric  street  lights  are  discussed  at 
Paris,  Tenn.;  Clyde,  O.;  Stanhope,  N  J.; 
Cheshire,  Mass.;  Gainesville,  Fla. ;  Shel- 
byville,  Ky.;  Kendallville,  Ind.;  George- 
town, Tex. ;  Waynesville,  N.  C. ;  New  Lon- 
don, O. ;  Plymouth,  O.,  and  Onalaska,  Wis. 


The  Boulder  Electric  Company  has  been 
awarded  the  contract  for  lighting  the 
city  of  Boulder,  Colo.,  for  another  year 
at  $9.50  a  lamp  per  month,  a  decrease  of 
thirty  cents  per  ligiit  per  month. 

Ann  Arbor,  Mich.,  has  contracted  with 
the  Ann  Arbor  Thomson-Houston  Elec- 
tric Company  for  eighty-five  arc  street 
lights,  of  two  thousand  candle  power  each, 
at  eighty-one  dollars  per  lamp  per  annum. 

The  committee  on  lights  of  the  Rich- 
mond, Va.,  councils  wants  bids  for  the 
auxiliary  water  gas  plant  to  be  erected  at 
the  city  gas  works.  An  appropriation  of 
$25,000  for  the  purpose  has  been  agreed 
upon. 

Alton,  III.,  is  considering  bids  for  elec- 
tric lighting.  Owing  to  a  failure  to  come 
to  any  agreement  as  to  price,  the  Alton 
Ga's  and  Electric  Light  Co.  has  refused  to 
furnish  either  gas  or  electricity  to  the  city 
since  January  1st. 

It  is  reported  that  all  the  electric  rail- 
way and  electric  light  companies  in  Maine 
are  to  be  consolidated  into  one  company 
with  a  capital  stock  of  between  $4,0(K),0()(> 
and  $5,000,000.  It  is  stated  that  the  com- 
pany will  ask  the  next  legislature  for  a 
charter  to  buy  a  lease  to  build  and  operate 
street  railways,  light,  heat  and  power  com- 
panies throughout  the  State. 

F.  A.  Smink,  secretary  of  ths  Shamokin, 
Pa.,  council,  informs  us  that  that  city  has 
contracted  with  the  Shamokin  Arc  Light 
Company  for  35  arc  2,000  candle  power  all- 
night  lights,  at  $90  per  light  per  year,  and 
with  the  Shamokin  Electric  Light  and 
Power  Company  for  26  lights  at  $90  per 
light  per  year,  and  eight  lights  at  $00  per 
light  per  year,  contracts  to  run  five  years. 


RUBUO    RARKS. 

There  is  a  move  for  park  improvements 
in  Burlington,  Iowa. 

The  Madison,  Wis.,  fair  grounds  may  be 
purchased  by  the  city  for  park  purposes. 

The  West  Park  Board,  Chicago,  has  ap- 
propriated $100,000  for  a  museum  in  Gar- 
field park. 

The  Franklin  Park  commissioners  of 
Columbus,  Ohio,  will  petition  the  legisla- 
ture for  authority  to  issue  bonds  for  $100,- 
000  for  park  improvement. 

Some  Boston  capitalists  have  about  de- 
cided to  build  an  electric  road  from  Wil- 
mington, Del.,  to  Brandywine  Springs.  If 
they  succeed  in  purchasing  the  grounds 
there  they  will  convert  them  into  a  public 
park,  with  such  attractions  as  will  make 
them  a  popular  resort. 
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An  amendment  to  the  city  charter  of 
Denver,  Col.,  will  probably  be  made  so  as 
to  allow  the  city  to  create  a  bonded  in- 
debtedness, the  money  thus  obtained  to 
be  used  in  the  purchase  of  ground  for  park 
purposes. 

The  cost  of  maintaining  the  parks  of 
Seattle,  Wash.,  last  year  was  $22,337.  Tbe 
estimate  for  the  ensuing  year  is  $27,827. 
The  park  commissioners  propose  to  locate 
a  grand  park  from  Madison  point  through 
Hunter's  glen  and  reaching  to  the  penin- 
sula on  the  west  shore  of  Lake  Washing- 
ton. They  want  a  boulevard  not  less  than 
seventy-tive  feet  wide  and  extending  from 
Bailey  8  point  to  the  north  line  of  McGil- 
vra's  property  on  Union  bay,  closely  follow- 
ing the  snore  line. 


The  sum  of  $100,000  is  set  apart  for  buy- 
ing a  park  in  the  southeast  part  of  Omaha, 
Neb.,  and  $75,000  for  the  Parker,  or  some 
other  tract,  in  the  northeast.  The  value 
of  Omaha's  parks,  not  counting  parkways 
or  boulevards,  is  $1,075,000.  Last  year  the 
city  expended  $20,017  in  permanent  im- 
provements in  parks. 


STREBT   RAILWAYS. 


Allison  B.  Laine,  village  clerk  of  Canis- 
teo,  N.  Y..  informs  us  that  a  street  railway 
is  to  be  laid  there  as  soon  as  the  frost  is 
out  of  the  ground. 
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In  recently  making  an  examination  of  the  literature  of  street 
paving,  a  gentleman  who  has  made  a  thorough  study  of  the  sub- 
ject found,  as  he  says,  that  the  most  valuable  matter  in  print  had 
appeared  in  Paving  and  Municipal  Engineering,  the  files  of 
which,  he  said,  must  be  consulted  by  those  wanting  the  most 
complete  information. 

The  growing  interest  in  this  subject  has  led  to  a  demand  for 
early  numbers  of  the  publication,  which  long  ago  exhausted  the 
supply.    They  are  now  hard  to  get  at 

flPan^  XTimes  XTbeir  (S)nQinal  Cost. 

As  the  best  obtainable  articles  on  municipal  engineering  will 
continue  to  be  supplied  in  this  magazine,  all  who  are  interested 
in  the  improvement  of  cities  should  receive  it  regularly  and 
save  every  number. 

SOME  OF  THE  LEADING  ARTICLES 

IN  THE  JANUARY  NUMBER: 

Municipal  Equipment  and  Engineering  of  Paris. 

BY  Major  James  W.  Howard,  b.  l.,  C.  E. 

Paving  Brick:    Differences  of  Quality. 

BY  D.  V.  PURINGTON. 

French  and  American  Asphalt  Pavements  Compared. 

BY  Louis  h.  Gibson. 

Maintenance  of  Roads  in  France. 

BY  ARTHUR   LAGRON. 

Specifications  for  Brick  Pavements;  Foundation  and 
Construction  of  Brick  Pavements. 

BY  W.  M.  WHITTEN,  c.  E. 

The  Importance  of  Wide-Wheel  Tires. 

BY  J.  M.  HEISKELL,  C.  E. 
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IT  IS  LIKED 


BY  THOSE  WHO  TAKE  IT. 

TAKE  IT  AND  YOU  WILL  LIKE  IT. 


PROOF 


ONLY  WISH   IT  CArtE  OFTENER- 

TOLEDO,  Ohio,  January  27,  1893. 
We  think  your  magazine  a  very  good  one,  and  only  wish  it  came  oftener 
We  recommend  it  to  all  of  our  friends.  Truly  yours, 

BICK  &  GLANN. 

COVERS  ITS  FIELD  WELL. 

MINNEAPOLIS,  MINN.,  January  18,  1893. 
1  have  received  and  read  PAVING  AND  MUNICIPAL  ENGINEERING  and  am 
much  pleased  with  it.  It  contains  much  of  just  such  information  and  sugges- 
tion as  every  municipal  engineer  requires,  and  in  fact  it  covers  the  field  which 
it  assumes  to  occupy  better  than  any  periodical  that  it  has  been  my  good 
fortune  to  read.     I  shall  certainly  subscribe. 

Yours  truly,  CHAS.  O.  HUNTRESS, 

5  Assistant  City  Engineer. 

ITS  ARTICLES  ARE  INTERESTING  AND  VALUABLE. 

Cincinnati,  Ohio,  January  21,  1893. 
Think  it  one  of  the  handsomest  technical  papers  published.     The  articles 
are  all  interesting  and  valuable.  WARREN-SCHARF  ASPHALT  PAVING  CO. 


LIKE  IT  VERY  flUCH. 

NelSONVILLE,  Ohio,  January  23,  1893. 
Your  January  number  of  Paving  AND  MUNICIPAL  ENGINEERING,  in  new 
form,  came  to  hand  during  our  absence  from  home,  and  we  have  just  now  had 
time  to  see  it.     We  like  it  very  much,  and  do  not  see  how  you  can  further 
improve  it.  Yours  truly, 

THE  NELSONVILLE  SEWER  PIPE  CO., 

By  C.  H.  DOAN,  Sec'y  and  Treas. 


A  GREAT  AID. 

BakerSFIELD,  Col..  January  17,  1893. 
It  gives  promise  of  being  a  great  aid  in  the  new  department  of  engineer- 
ing, to  which  it  is  devoted.  Very  truly, 

L.  BLANKENHORN, 

Sec'y  Standard  Asphalt  Co. 
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SOME  OF  MANY  COMMENTS. 


INTERESTS  THE  BRTCK  C0NTRACT0B8. 
Columbus,  O.,  Jan.  12, 1893. 
SdUor  Paving  and  Municipal  Engineering: 

Pbab  Sib— The  Jannary  number  of  yonr  Journal 
received.  Am  vreatly  pleased  with  lea  new  form 
and  dress,  consider  It  the  best  mafrastne  publiabed 
oatbe  topics  itembodies.  being  full  of  timely  hints 
and  articleaof  value  bearing  on  my  business,  which 
it  brick  street  paving.  But  this  is  not  the  only  part 
that  interests  me,  for  I  read  its  entire  contents  and 
profit  thereby.       Yours  truly,        F.  W.  Cbbny. 

A  WORKOF  ART. 
Red  Wing,  Minn.,  Jan.  13, 1898. 
Your  magazine  certainly  Is  a  worlcof  art  and  does 
great  credit  to  your  institution  and  to  the  cause  it 
advocates.  -        Yours  truly. 

Red  Wino  Sbwbb  Pipe  Co., 

C.  £.  Sheldon,  Sec'y, 

WHERE  IT  HAS  HELPED. 

Winona,  Minn.,  Jan.  12, 1898. 
We  esteem  your  periodical  highly  and  it  has 
been  of  much  value  to  us  in  reaching  a  conclusion 
opon  paving,  which  we  are  about  to  enter  upon  here. 
Yours  truly,  C.  A.  Mobbt, 

Chairman  Com. 

A  MODEL  NUMBER. 

Omaha,  Neb.,  Jan.  12, 1898. 
Please  allow  me  to  congratulate  you  on  the  Jan- 
uary number  of  *•  Paving  and  Municipal  Enoin- 
jibing."    It's  a  model  number  and  I  trust  that  the 
lame  excellence  will  be  maintained. 
Very  truly  yours, 

John  Gbant.  Pres. 
Grant  Asphalt  Paving  and  Slagolithic  Co. 

MAY  IT  LIVE  LONO  AND  PROSPER. 

Pullman,  III.,  Jan.  12, 1893. 
I  am  much  pleased  with  **  Paving  and  Munici- 
pal Engineebing,"  in  its  new  dress.    May  it  live 
long  and  prosper.  William  Lee. 

INTERESTING  TO  MUNICIPAL  ENGINEERS. 

Baypibld,  Wis.,  Jan.  13, 1893. 

The  new  form  Is  truly  a  great  improvement  over 

the  other  form.    All  who  are  engaged  in  municipal 

engineering  will  hail  with  delight  the  contributions 

found  therein.  D.  F.  Glovbb. 

THE  GENERAL  VERDICT. 

BiNGHAMTON,  N.  Y.,  Jan.  12, 1898. 
I  am  much  pleased  with  **  Paving  and  Munici- 
pal Enqineebing."    It  is  very  interesting  and  in- 
structive.        Very  truly  yours, 

S.  E.  Monbob,  City  Engineer. 

INTERESTED  IN  PAVING  BRICK. 

Mt.  Vebnon,  O.,  Jan.  14, 1893. 
I  am  well  pleased  with  its  appearance  and  as 
brick  paving  has  come  to  stay,  I  eagerly  devour  all 
that  Is  calculated  to  throw  light  on  that  subject. 

Very  respectfully,  A.  Cassil,  C.  C.  E. 

APPROVED  IN  ALL  RESPECTS, 

Philadelphia,  Pa.,  Jan.  13, 1893. 
The  Januarv  number  of  your  Journal  in  its  new 
form  meeu  with  our  approval  in  every  respect.  It 
is  much  more  attractive  and  convenient  than  the 
old  form  and  we  think  you  will  undoubtedly  find 
it  a  step  in  the  right  direction.  Wishing  you  suc- 
cess. Yours  truly,  Chambebs  Bbothebs  Co.. 
J.  H.  Chambebs,  Qen'l  Mgr. 

WILL  CONTINUE  TO  READ  IT. 

Mankato,  Minn.,  Jan.  13, 1893. 
I  have  received  yonr  Journal  for  some  two  years 
and  in  its  new  form  shall  continue  to  read  it. 

Truly  yours,        M.  B.  Haynes,  City  Engineer. 


THINKS  IT  A  GREAT  IMPROVEMINT. 

Minneapolis,  Minn.,  Jan.  14, 1893. 
Your  handsome  monthly  in  the  new  form  is  re- 
ceived. We  think  it  a  great  Improvement  on  the 
old  style,  and  the  editorial  and  contributed  articles 
are  interesting  and  valuable  for  preservation,  and 
in  convenient  form  for  binding.  Wishing  you  a 
large  success,  we  remain,  yours  truly, 

Pabkhubst  Paving  Co. 

BRIEF,  BUT  GRATIFYING. 

Tboy,  N.  v.,  Jan.  12, 1898. 
We  congratulate  you. 

Ostbandeb  Fibe  Bbick  Co. 

LIKE  ITS  NEW  STYLE. 

Boston,  Mass.,  Jan.  18, 1898. 
We  are  pleased  with  its  **  new  garments  "  and 
typographical  arrangement. 

Pope  Mpg.  Co. 

WILL  BE  OF  MUCH  USB. 

Mobile,  Ala.,  Jan.  12, 1898. 
It  strikes  us  that  you  made  a  great  Improvement 
In  your  magazine  and  we  believe  It  will  be  of  much 
use  to  all  parties  Iziterested  in  municipal  work. 
Yours  truly, 

IMPBOVED  Wood  Pavement  Co., 
By  A.  C.  Danneb,  Pretldeni. 

EVEN  THE  ADVERTISEMENTS  ARE  IM- 
PROVED. 
Philadelphia,  Pa,  Jan.  16. 1883. 
To  say  there  Is  a  decided  Improvement  in  your 
magazine  is  puttins:  it  very  mi)dly  indeed.   The 
specimen  cover  published  in  vour  December  issue 
was  evidence  to  me  of  a  great  improvement  in  form 
and  taste;  to  me  it  is  very  taking.   I  was  not  pre- 
pared, however,  for  the  improvements  in  the  inside 
arrangements.   Why, everything  is  improved-  even 
the  advertisements.   To  tell  you  all  I  think  about  it 
would  seem  fulsome.    I  reallv  am  much  pleased 
*  with  it  and  as  to  suggesting  improvements,  why, 
you  have  not  left  me  an  inch  of  room. 

Yours  truly,     Wiluam  Waplington. 

CALLS  THE  ATTENTION  OF  COUNCIL  TO  IT. 
Boone,  Iowa,  Jan.  16, 1893. 
I  think  it  Just  the  kind  of  periodical  needed  by 
parties  interested  in  that  kind  of  work,  and  shall 
call  the  attention  of  the  City  Council  to  the  matter 
at  Its  next  meeting.       Respectfully, 

W.  W.  HixoN,  City  Clerk. 

A  GREAT  IMPROVEMENT. 

New  Yobk,  Jan.  17, 1893. 
New  form  is  great  improvement.  By  Judicious 
selection  of  best  information  on  construction  and 
maintenance  of  different  kinds  of  road  pavements 
— Burope  is  a  very  important  source  from  which  to 
draw— your  paper  could  become  the  recognized  au- 
thority on  that  subject  in  America. 

Yours  truly,      Rudolph  Hebing, 
No.  277  Pearl  St. 

MORE  CONVENIENT  FOR  REFERENCE. 

Michigan  City,  Ind.,  Jan.  II,  1898. 
I  like  the  new  form  much  better  than  the  old  as 
it  is  more  convenient  for  binding  and  keeping  for 
future  reference.     Yours,  etc.,     H.M.  Miles, 

119  E.  9th  St. 

ONE  OF  THE  BEST. 

FosTOBiA,  Ohio,  Jan.  17, 1898. 
The  magazine  needs  no  suggestions  to  improve 
itss  it  already  is  one  of  the  best  published  and  the 
form  is  the  best.       Yours  very  respectfully. 

FBANK  Gebebt. 

LIKES  THE  BIOGRAPHIES. 

Evebett.Mass.,  Jan.  15, 1898. 
I  am  very  much  pleased  with  **  Paving  and  Mu- 
nicipal Engineebino  "  in  its  new  form,  especially 
the  short  biographies  of  contributors. 

Yours,  etc..  ^Geoboe  L.  MmoK. 
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IN  THE  LINE  OF  DUTY 
EVERY  nUNICIPAL  OFFICER 

Should  be  a  regular  reader  of  PAVING  AND  MUNICIPAL  ENGINEERING.  He 
will  learn  from  it  much  that  he  ought  to  know ;  much  that  he  can  learn  in 
no  other.    SEE  WHAT  SOME  OF  THEM  SAY  ABOUT  IT. 


INDISPENSABLE  TO  /lUNICIPAL  ENQINBBRS. 

Hamilton,  Ohio,  January  23,  1893. 
The  contents  of  your  magazine  are  vital  subjects  that  render  it  indispen- 
sable to  municipal  engineers.  Respectfully, 

L.  A.  DILLON. 

OF  THE  HIGHEST  ITIPORT  TO  THE  ENGINEERING  WORLD. 

Sacramento,  Cal.,  January  24,  1893. 
Paving  in  its  new  form  far  excels  my  greatest  anticipations,  and  I  consider 
its  articles  of  highest  import  to  the  engineering  world.     Your  detailed  articles 
are  especially  of  value,  noticeably  your  recent  specifications  for  Brick  Paving. 

Yours  truly,  J.  C.  BOYD, 

City  Engineer  Sacramento,  Cal. 


FROM  W.  C.  HOLBROOK,  STERLING,  ILL. 

The  best  engineering  magazine  published. 


FROn  JUSTUS  L.  EBERHARDT,  C.  E.,  WOOSTER,  OHIO. 

1  find  Paving  and  Municipal  Engineering  very  convenient  in  form  and 
full  of  good  information.     I  think  it  is  just  the  book  wanted  by  every  engineer. 


FROM  E.  FRANK  GATES,  CITY  ENGINEER  AND  SURVEYOR,  flARIETTA,  O. 

I  have  been  looking  forward  to  the  new  form  of  issue  with  a  great  deal  of 
pleasure,  and  will  say  that  the  result  has  greatly  exceeded  all  expectations.  In 
the  short  time  that  I  have  been  a  subscriber  to  your  journal  I  have  derived 
more  benefit  from  it  than  from  all  other  publications  of  the  like  to  which  I  am  a 
subscriber. 


FROM  BOARD  OF  DIRECTORS  OF  THE  STREET  AND  SEWER  DEPARTMENT. 

WILMINGTON,  Del.,  January  23,  1893. 
We  are  much  pleased  with  PAVING  AND  MUNICIPAL  ENGINEERING,  in  its 
new  form,  and  wish  you  as  much  success  as  you  have  made  improvement 
(which  we  consider  a  great  one).     Kindly  renew  our  subscription  upon  the 
expiration  of  our  present  term.  Respectfully,  etc., 

HARVEY  J.  WILEY,  Secretary. 
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SOME  OF  MANY  COMMENTS, 


VERY  MATERIALLY  IMPROVBD. 

Boston,  Mass.  Jan.  16, 1808. 
I  tbink  the  obsnge  has  TerytuAteriallj  improTed 
it,  and  eoDgratnlate  yoa  upon  Its  improTed  arrange- 
ment and  appearance.       Yours  trolT, 

C.  R.  CUTTER. 


ALL  THAT  COULD  BE  DESIRED. 

Buffalo,  N.  Y.,  Jan.  11, 1W8. 
**PAvnfo  AKD  McifXCXFAL  Enoiicbbbino  "  ap- 
pears to  me  now  as  aboot  all  that  ooold  be  desired 
as  to  form  and  matter.  8.  J.  Fiblds. 

Chief  Engineer  Board  of  Public  Workt. 

A  MODEL  OF  ITS  KIND. 

CiNCiifNATi,  Ohio,  Jan.  17, 180S. 
We  have  your  January  number  of  *'  Paving  and 
Municipal  ENGiNBBBiNo"  and  tbink  It  a  model 
of  its  kind.  We  congratulate  you  on  the  general 
appearance  of  the  book  and  the  interesting  matter 
it  contains.  Wishing  you  every  success  in  the  com- 
ing year,  we  are  Yours  very  truly, 

S.  J.  OSBOBN,  Jb.,  St  Co. 

A  JOURNAL  OF  EXPERIENCES  AND  EXPERI- 
MENTS. 
Nbw  Haybn,  Conn.,  Jan.  16, 1808. 
The  ••  Paying  and  Municipal  Enginbbbing  "  is 
a  good  thing,  and  I  iilte  its  form  and  matter.    For 
some  time  to  come  it  must  necessarily  be  a  ioumal 
of  experiences  and  experiments.    I  think  Puring- 
ton  has  stated  the  case  very  fairly. 

YourSt  8.  P.  Crafts,  Treat. 

Qulnnipiac  Brick  Co. 

INTERESTING  AND  INSTRUCTIVE. 

PiTTSBUBOH,  Pa.,  Jan.  16, 1893. 
The  January  number  of  **  Paying  and  Munici- 
pal Enginbbbing  ''  came  to  hand  a  few  days  ago. 
Wecan  say  that  its  appearance  is  pleasing  and  the 
matter  it  contains  is  interesting  and  instructive. 
We  bespeak  for  it  increased  patronage. 

Yours  truly,  David  Cabhabt, 

Dean  and  Prof.  Civil  Engineer 
Western  Univertityof  Pa. 

PLEASED  WITH  THE  CHANGE. 

Kansas  City,  Mo.,  Jan.  16, 1803. 
The  January  number  of  **  Paying  and  Munici- 
pal Enginbbbing  "in  its  new  form  has  been  im- 
proved.  I  am  very  much  pleased  with  it^  change. 
Truly  yours,  G.  J.  Babb. 

DESERVES  GENEROUS  SUPPORT. 

Nbw  Habmony,  Ind.,  Jan.  15, 1S98. 
I  am  much  pleased  with  Its  make- up  and  scope. 
It  certainly  ought  to  receive  a  generous  support 
from  those  whom  it  especially  interests. 

Yours,  etc.,         John  B.  Elliott. 

PLEASED  WITH  THE  MAKE-UP. 

LocKPOBT,  N.  Y.,  Jan.  16, 1898. 
I  am  very  much  pleased  with  the  general  make-up 
snd  wish  youoontlAued  success  in  your  enterprise. 
Yours  truly,         Julius  Frehseb. 

City  Surveyor. 

CONTENTS  VARIED  AND  INTERESTING. 

Haybbhill,  Mass.,  Jan.  14, 1898. 
"Paying  and  Municipal  Enginbering"  pre- 
•ents  a  very  crediuble  appearance  and  iu  contents 
are  varied  and  interesting. 

Yours  very  truly,      John  T.  Dbsmond. 

A  GOOD  INVESTMENT  FOR  ENGINEERS. 
Nbw  Haven,  Conn.,  Jan.  14, 1898. 

A  good  investment  for  municipal  engineers. 
Contains  a  great  deal  of  interesting  information  in 
eoaYvnlaBt  ahape.  A.  B.  Hill. 


THE  IMPROVEMENT  IS  GRAND. 

Stbbling,  III.,  Jan.  14, 18flR. 
The  improvement  is  grand :  so  far  I  see  no  chance 
for  improvement.         Very  truly  yours, 

W.  P.  Palmbb. 

FILLS  AN  IMPORTANT  PLACE. 

Chambbblin,  S.  D.,  Jan.  18, 1808. 
"Paying  and  Municipal  Engnebbing,*' espe- 
cially in  its  new  dress,  is  admirable.  It  supplies  an 
important  place.  It  should  be  in  the  hands  of  every 
county  and  city  engineer  in  the  United  States. 
Agitation  for  improvement  in  public  highways 
is  in  the  right  direction  and  will  result  in  good.  Un- 
lock the  stores  of  knowledge.  The  world  will  get 
the  benefit,  and  gladly  fee  the  turn-key. 

Yours,  Scott  Haybs, 

County  Surveyor  and  City  Engineer. 

MAY  BE  CALLED  PERFECT. 

RocHBSTEB,  N.  Y.,  Jan.  17, 1808. 
Your  magazine  is  now  so  complete  that  it  may  be 
called  perfect,  and  I  shall  have  to  be  a  contributor 
and  reader  for  a  long  time  before  I  can  suggest  any 
improvements.       Very  truly  yours, 

W.  Stuart  Smith,  Jb. 

A  valuablFpublication. 

Toledo,  O.,  Jan.  18, 1808. 
We  are  highly  pleased  with  "  Paying  and  Mu- 
nicipal Engineering"  in  its  present  form  and 
consider  it  a  valuable  publication. 

Yours  truly,       Massillon  Bbidgb  Co. 

EVERY  CITY  ENGINEER  SHQULD  HAVE  IT. 
Columbus,  O.,  Jan.  18, 1893. 
"Paying   and   Municipal  Engineering"  is 
great.    It  should  be  in  the  hands  of  every  city  en- 
gineer in  the  United  States.    It  would  prove  s  great 
educator.    Yours,       F.  M.  Sbntbb,  Clerk  B.  P.  W. 

VERY  WELL  PLEASED  WITH  IT. 

Alliance,  O.,  Jan.  14, 1898. 
I  am  very  much  pleased  with  it  in  iu  new  form. 
Geobgb  R.  Gygbr. 

A  VERY  CREDITABLE  MAGAZINE. 

Dbnybb.  Colo.,  Jan.  18, 1808. 
Your  new  style  is  a  great  improvement  and  it 
makes  a  very  crediuble  magazine. 

Yours,  F.  J.  Wabbbn. 

VALUABLE  TO  THE  ENGINEERS  AND 
CITIZENS. 

Memphis.  Tbnn.,  Jan.  14, 1893. 
I  think  the  change  a  great  improvement,  and 
further,  I  regard  the  magaxine  as  of  great  value  to 
the  municipal  engineer  in  especial,  and  the  citixen 
in  general,  who  feels  an  interest  in  the  advancement 
of  all  municipal  matters  and  the  public  ways  of  the 
country.        Nilbs  Merriwetueb,  City  Engineer. 

IT  MUST  BE  APPRECIATED. 

Altoona,  Pa.,  Jan  18, 1893. 
Your  magaxine  in  its  new  form  is  much  im- 

f»roved  in  appearance.    It  is  always  interesting  and 
f  the  January  number  is  a  fair  sample  of  what  we 
are  to  expect  in  the  future,  it  mun  be  appreciated. 
You^s  truly,  Harvey  Linton. 

PROGRESSIVE  AND  PROSPEROUS. 
[Columbia  College]  New  York,  Jan.  18, 1893. 
I  am  glad  to  see  your  progresslveness  and  the 
sure  signs  of  prosperity.    Yours,       H.  C.  Qowen. 

EVERY  CITY  OFFICIAL  SHOULD  HAVE  IT. 
Omaha,  Neb.,  Jan.  14, 1893. 
I  am  much  pleased  with  "Paving  and  Munici- 


pal Engineering' 
should  possess  it. 


and  think  every  city  ofticlal 
John  Gboybs,  City  Clerk. 
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SEALBO  PROPOSALS. 


PAVING. 

Sealed  proposals  will  be  received  at  tbe  office  of 
the  oitf  clerk,  of  the  city  of  Canton,  Illinois,  un- 
til 12  o'clock  noon  of  tbe  2l8t  day  of  February, 
1808,  for  grading,  curbing  and  paving  the  following 
streets  with  brick,  in  accordance  with  tbe  plans 
and  speciflcations  on  file  in  tbe  city  clerk's  office, 
approximately  as  follows : 

No.  1.  Tbe  public  square,  0,805  square  yards  brick 
paving,  1,800  cubic  yards  excavation,  863  lineal  feet 
stone  curbing.    Bond,|5,000. 

No.  2.  South  Main  street  from  Elm  street  to  Wal- 
nut, 8,600  square  yards  brick  paving,  700  cubic 
yards  excavation,  1,600  lineal  feet  stone  curbing. 
Distance,  820  feet,  width,  39  feet.    Bond,  $2,000. 

No.  3.  Soath  Main  street  from  Walnut  street  to 
Linn,  8,250  square  yards  brick  paving,  1,875  cubic 
yards  excavation,  4,650  lineal  feet  stone  curbing. 
Distance,  2,560  feet,  width,  30  feet.    Bond,  $4,000. 

No.  4.  East  Maple  street  from  Main  street  to 
Fourth  avenue,  5,700  square  yards  brick  paving, 
1,200  cubic  yards  excavation,  3.200  lineal  feet  stone 
curbing.  Distance,  1,700  feet,  width,  80  feet.  Bond, 
$2,000. 

No.  5.  South  Second  avenue  from  Elm  to  Oak 
street,  7,200  square  yards  brick  paving,  1,700  cubic 
yards  excavation,  4,050  lineal  feet  stone  curbing. 
Distance,  2,140  feet,  width,  30  feet.    Bond,  $2,000. 

No.  6.  East  Chestnut  street  from  East  side  of  pub- 
lic square  to  Second  avenue,  8,000  square  yards 
brick  paving,  600  cubic  yards  excavation,  1,200  lin- 
eal feet  stone  curbing.  Distance,  566  feet,  width, 
38  feet.    Bond.  $2,000. 

No.  7.  First  avenue  from  Chestnut  to  Pine  street, 
3,800  square  yards  brick  paving,  700  cubic  yards  ex- 
cavation, 1,600  lineal  feet  stone  curbing.  Distance 
760  feet,  width  39  feet.    Bond,  $2,000. 

No.  8.  Elm  street  from  east  side  public  square  to 
east  line  Second  avenue,  3,100  square  yards  brick 
paving,  600  cubic  yards  excavation,  1,100  lineal  feet 
stone  curbing.  Distance  700  feet,  width  89  feet. 
Bond,  $2,000. 

No.  0.  West  Elm  street  from  Avenue  A  to  public 
square,  1.700  square  yards  brick  paving,  860  cubic 
yards  excavation,  800  lineal  feet  stone  curbing. 
Distance  377  feet,  width  40  feet.-  Bond,  $2,000. 

No.  10.  West  Chestnut  street  from  Avenue  A  to 
public  square,  1,780  square  yards  brick  paving,  375 
cubic  yards  excavation,  800  lineal  feet  stone  curb- 
ing.   Distance  376  feet,  width  42  feet.    Bond,  $2,000. 

No.  11.  North  Maine  street  from  public  square  to 
Locust  street,  2,500  square  yards  brick  paving,  500 
cubic  yards  excavation,  750  lineal  feet  stone  curb- 
ing.   Distance  375  feet,  width  60  feet.    Bond,  $2,000. 

Proposals  must  be  made  on  blank  forms  furnished 
by  the  city  clerk. 

Speciflcations  famished  upon  application  to  the 
city  clerk. 

The  whole  of  the  worL  to  be  completed  on  or  be- 
fore August  1, 1893. 

The  city  reserves  f^he  right  to  reject  any  or  all 
bids. 

By  order  of  the  city  council  of  the  city  of  Canton, 
Illinois. 

Dated  at  Canton,  Illinois,  this  24th  day  of  Janu- 
ary, 1893. 

[Signed]  J.  C.  Thompson,  Jr.,  City  Clerk. 


SBALBD  PROPOSALS. 


PAVING. 

Sealed  bids  will  be  received  in  my  office,  in  the 
City  Hall  building,  up  to  5  o'clock  p.  m.,of  the  22d 
day  of  February,  1893,  for  the  grading  and  paving, 
with  standard  paving  brick,  the  road-way  of  Jack- 
son street  from  the  East  line  of  Second  street  to  the 
West  rail  of  the  C,  C,  C.  &  St.  L.  Railway  Com- 
pany's track,  to  be  built  in  accordance  with  the  or- 
dinance passed  for  the  same,  and  the  plans  and 
speciflcations  now  on  file  in  my  office,  ^ach  bid 
shall  be  made  per  square  yard  for  pavemeht  com- 
plete, and  per  ranning  foot  for  curbing. 

Each  bid  shall  be  accompanied  by  a  certified 
check  of  one  hundred  dollars,  payable  to  P.  P.  Able, 
City  Treasurer,  to  be  returned  to  all  unsuccessful 
bidders,  and  to  be  returned  to  the  successful  bid- 
der, if  heshall,  within  ten  days  after  the  contract 
is  awarded  to  him,  enter  into  a  written  contract 
with  the  City  of  Elkhart  for  the  faithful  perform- 
ance of  said  work. 

The  costs  of  said  pavement  shall  be  assessed,  col- 
lected and  paid  in  accordance  with  Sections  812, 
818, 814, 815, 816, 817, 818. 819,  820  and  821  of  Elliott's 
Supplement  so  far  as  they  are  applicable,  and  as 
they  now  exist,  and  as  amended  by  Sections  1, 2, 8, 
4  and  5  of  Chapter  CXVIII  of  the  Acts  of  1891. 

The  City  of  Elkhart  reserves  the  right  to  reject 
any  and  all  bids. 

CHAS.  L.  KiNVKY, 

City  Engineer. 


PAVING. 

Sealed  bids  will  be  received  in  my  office,  in  tbe 
City  Hall  building,  up  to  5  o'clock  p.  m.,  of  tbe  23d 
day  of  February,  1898,  for  the  grading  and  paving, 
with  standard  paving  brick,  the  roadway  of  Second 
street,  from  the  south  line  of  Tyler  avenue  to  the 
south  line  of  Water  street,  and  the  roadways  of 
Tyler  avenue,  Harrison  street,  Marion  street,  Frank- 
lin street.  High  street,  and  Pigeon  street,  between 
the  west  line  of  Main  street  and  east  line  of  Second 
street,  all  in  the  city  of  Elkhart.  To  be  built  in  ac- 
cordance with  the  ordlpance  passed  for  the  same, 
and  the  plans  and  specifications  now  on  file  in  my 
office.  Each  bid  shall  be  made  per  square  yard  for 
pavement  complete,  and  pe^  running  foot  for  curb- 
ing. 

Each  bid  shall  be  accompanied  by  a  certified 
check  of  one  hundred  dollars,  payable  to  P.  P. 
Able,  city  treasurer,  to  be  returned  to  all  unsuccess- 
ful bidders  and  to  be  returned  to  the  successful 
bidder,  if  he  shall,  within  ten  days  after  the  con- 
tract is  awarded  him  enter  into  a  written  contract 
with  the  city  of  Elkhart  for  the  faithful  perform- 
ance of  said  work. 

The  costs  of  said  pavement  shall  be  assessed,  col- 
lected and  paid  in  accordance  with  sections  812, 818, 
814, 815, 816, 817, 818, 819,  820  and  821  of  Elliott's  Sup- 
plement so  far  as  they  are  applicable,  and  as  they 
now  exist,  and  as  amended  by  sections  1, 2, 3, 4  and 
5  of  Chapter  CXVIII  of  the  Acts  of  1801. 

The  city  of  Elkhart  reserves  the  right  to  reject 
any  and  all  bids.  Crab.  L.  Kinnbt, 

CUr  Engineer^  , . 
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XHED 


tNCm  PFICim  CURB. 


IRON-BOUND  AND 


NON-BREA  KA  BLE. 


Patbntbo  May  20.  IStO. 


Especially  Adapted  for  Streets,  Wharves,  Railroad  Depots, 

Piers,  Roadways  of  Brids;es,  Marlcet  Houses, 

Breweries,  Warehouses,  Etc. 


ITS  ADVANTAGES  ARE 

Greatly  reduced  cost  as  compared  with  Granite  Curbing,  which  it  will,  in  time,  en- 
tirely supplant,  as  it  is  superior  in  appearance  and  finish. 

It  is  provided  on  the  outside  edge  with  an  iron  plate,  which  strengthens  as  well  as 
protects  it  from  wear,  and  breaking  from  contact  with  cart  or  wagon  wheels,  or  other 
causes  of  injury.    This  plate,  being  galvanized,  does  not  discolor  the  face  of  the  curb. 

In  addition  to  this,  two  bars  of  angle  iron  form  the  front  and  back  of  the  bottom  of 
the  curb,  making  it  Iron  Bound  on  three  corners,  and  tie  rods  are  imbedded  in  the 
concrete  for  its  entire  length,  giving  it  strength  equal  to  granite,  and  making  it  abso- 
lutely non»f>reaiLaf>le. 

This  curb  is  continuous  throughout  its  entire  length,  and  has  no  joints  to  sepa- 
rate and  get  out  of  position,  as  the  short  lengths  now  used  of  the  ordinary  stone  inva- 
riably do,  after  a  few  years  of  use. 

Although  lighter,  and  containing  less  material  than  the  heavy  stones  now  used,  it 
has  a  strong  iron  frame,  resting  on  foundation  pieces,  which  are  buried  deeper  than  the 
curbstones  now  in  use,  and  provided  with  Anclior  Plates*  which  make  it  im- 
movable under  any  circumstances. 

While  it  is  an  ornamental  improvement  to  private  dwellings,  it  is  of  great  value 
in  such  places  as  the  yards  of  breweries,  and  the  vicinity  of  market-houses,  warehouses, 
etc.,  where  heavy  wagons  are  continually  backing  up  to  receive  or  discharge  their  loads. 

For  railroad  depots,  wharves,  piers  and  shipping  docks,  also  driveways  for  bridges, 
it  will  prove  of  great  benefit,  and  will  outlast  any  other  kind  of  Curbing  that 
could  be  used. 

Xlie  COBIBIBRCIAI.  VAI.VB  of  tlie  Anclior  Iron-Bound  Curb 
ia  In  tlie  fact  tliat  It  can  be  laid  at  a  niucli  lower  coat  titan 
Granite  curblns^  and  pay  a  profit  of  about  50  per  cent. 

It  is  superior  in  finish  and  appearance  to  Granite  or  Blue-stone,  and  fully  its 
equal  in  strength.  It  has  been  laid  for  some  months  in  Washington,  and  subjected 
almost  daily  to  severe  tests,  and  fully  justifies  all  representations  made  regarding  it. 

The  company  adopting  it  in  Washington  is  one  of  the  oldest  and  best  known  in 
the  United  States,  and  companies  in  Baltimore  and  Philadelphia  and  other  places  are 
now  being  formed  to  adopt  it  in  connection  with  other  branches  of  the  Paving  business. 

STATE  RiOHT  AND  LiCENSES  FOR  SALE. 

▲DDBI88,  FOB  OTHER  INFORMATION, 

H.  H.  WAINWRIGHT,  Contractor,  No.  1413  G  St.  N.  W., 

Wa.shinoton,  p.  C. 
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WRITB  FOR  QUOTATIONS  FOR 


DISXILLED    COML  TKR 

COT^LXHR  rh:^ing  RITCH 

TO    .     •     .  (STRfflOHT    RUN) 

THE  WESTERN  CHEMICAL  CO.,  Coal  Tar  Products, 


P.  O.  Box  8. 


INDIANAPOLIS,  IND. 


Tblxphomb  1447. 


JUST  RUBUSHED. 

BRICK  FOR  STREET 
PAVEMENTS 

An  account  of  tests  made  of  Bricks  and 
Paving  Blocks,  with  a  brief  discussion  of 
Street  Pavements  and  the  method  of  con- 
structing them. 

BY 

M.  D.  BURKE.  C.  E. 

8vo.     Paper.     Price,  Fifty  Cents.     Sent 

by  Mail,  Prepaid,  on  Receipt  of 

the  Price. 

Municipal  Engineering  Co. 

INDIANAPOLIS. 


p^  A  ^i"r"  ^  l^i*^^  HOPKINS  ft  ATKIKS 
1^  A      I^Ih    IVI     I^^S  WMtainffton.D.C.    20 


rit«  forinformuion. 


^ 


Adapted  to  every  kind  of  Kiln,  from  thk  AMATEUR 
CHINA  DECORATORS'  KILN  to  the  mammoth  BRICK 
KILN,  AND  TO  every  kind  of  metallurgical  FUR- 
NACE. Unlimited  TEMPERATURE  with  minimum  of 
FUEL.  Send  stamps  for  pamphlet  :  PRODUCER  vs.' 
NATURAL  GAS. 


W.  WAPLINGTON,  5420  Vine  St.,  PHILADELPHIA.  PA. 
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MANUFACTURERS  OF  IMPROVED 

CLAY-WORKING  MACHINERY  OF 

ALL  KINDS,  SUCH  AS  CLAY  MILLS, 

DRY  AND  WET  PANS, 

THE  BARBER  STEAM  SEWER 

PIPE  PRESS,  DIES,  CLAY  BLOCKERS, 

POTTERS*  WHEELS  AND  MACHINERY 

OF  EVERY  DESCRIPTION. 

WRITE  FOR  CATALOGUE  and  PRICES. 

PROMPT  ATTENTION  AND  DISPATCH 

GIVEN  TO  ORDERS. 


Plkasb  Mbntion  this  Papbr 


^ 


AKRON 
OHIO 


^ 
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The  United  States  Brick  Press  Company 

OSWALD  KUTSCHE,  Proprietor. 

nil  Unity  Building  •  •  79  Dearborn  Street, 


8<eopF>dtai>«ge.  CHICAGO,    ILL. 
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WHY  DOES 


THE  U.  8.  DRY  CLAY 
'  BRIGK  PRESS  - 


^n 


/IKE  BETTER  F/IYmQ  BRICK 
TH/IN  /INT  OTHER  n/ICHINE? 


BECAUSE 

IT   IS  STRONG,  SIMPLE,  DURABLE,  CREATES 
GREAT  PRESSURE,  MAKES  FINE  FINISHED  FACES, 
AND  IS  COVERED  BY  THE  FOLLOWING   PATENTS: 

No.  315,866,  April  14th,  1886. 
No.  824,463,  August  18th,  1885. 
No.  376,660,  December  27th,  1887 
No.  395,871,  January  8th,  1889. 

WE  BUILDis^lMACHlNES 

Clay  sent  us,  freight  prepaid,  will  receive  our  prompt  attention,  pressed  and 
burned,  and  sample  brick  returned. 


SEND  FOR  CATALOGUE  AND  PRICES  TO 


The  United  States  Brick  Press  Company 

OSWALD  KUTSCHE,  Proprietor. 

nil  Unity  Building— 79  Dearborn  Street, 


Mentton  thli  paper. 
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CHICAGO,  ILL. 
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OHIO" 

BRICKMACHINERY 


^      <      M 


U^^  ,        J    QUALITY   ( 

i^eqiialed  strength 


CAPACITY 

QUALITY   OF   PRODUCT 


DURABILITY 


•MAMMOTH  JUNIOR"  BRICK  MACHINE. 


No.  1  PUG  MILL. 


WHERE  PAVING  BRICK  ARE  MANUFACTURED 
THERE  IS  THE  "OHIO"  THE  FAVORITE  MACHINE 

Manufactured  by    £       f^       FREESE     Si    CO. 

Gallop,  0^710. 

WRITE  TO  THEM  FOR 


ESTIMATES  AND  PARTICULARS. 
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Prick  H/icmNc 


a 


COMBINED  pug-mill  and  brick  machine  of  the  "  soft-mud  "  class. 

Investigation  of  its  entirely  new  principles  will  carry  conviction   (compar- 
ing it  with  machines  of  its  class)  that 


It  has  the  greatest  tempering  capacity  {I4  feet  of  pug-mill). 

It  hoe  the  greatest  pressing  capacity  (working  stiffer  mud  than  aU  others  of  its  class) 

Its  *'life"  will  he  ten  tim^s  that  of  any  other. 

It  is  the  strongest,  handiest,  easiest  running^  most  compact  and  simplest 

It  will  produce  the  largest  quantity  of  the  very  best  quality  of  brick. 

It  is  very  reasonable  in  price  for  what  it  is. 

Send  for  circnlar,  and  ask  for  nearest  place  to  see  one  in  operation. 


The  Wellington  Machine  Company,  Wellinsrton,  Ohio. 
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BUY  THE  BEST, 
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48 

Styles 


8TTLB 18.    Fob  Payikq  Bbick. 


Be  rore  to  have  your  Dryvr  equipped  with  our  Can.  It  will  laye  you  tiine,  trouble  and  money.  Wo 
manufacture  a  line  of  Caralor  carrying  all  sorts  of  Brick  and  Tile.  They  are  all  iron,  incomparably 
strong,  easy  ranning  and  low  in  price.   It  will  be  greatly  to  your  advantage  to  trade  with  us. 

THE  Walworth  Run  Foundry  Co.,  Clcvci^nd.  omio. 


Sbno  For  OATALOoua. 


V.  H.  LOCKWOOD, 

Patents 

SOLICITOR  AND  COUNSEL, 

(Suocessor  to  Chas.  P.  Jacobs) 

NO.  60  EAST  MARKET  STREET. 

INDIANAPOLIS. 

PATENTS 

GEORGE  E.  LEMON, 

Lemon  Bnlldlng.  WMhlngton.  D.  c. 

Coonsellopat  Lao,  SoUeitop  of  Amerieao 
and  popelgn  Patents. 

Opinions  rendered  ■•  to  the  novelty  and 
patentability  of  inventions  and  validity  of 
patents.  Rejected  applications  prosecuted. 
All  business  relating  to  patents  promptly 
Attended  to. 

UtaMlslMtf  1866.       Sead  for  67.Pste  Pamphlet 


NEW  DISCOVERY 

bOWri  DR/IFT  KILN 

For  Uniformity  of  Burning  and  Economy  of  Fnel 

IT  IS  NOT  EQUALED 
Not  Expensive  to  Build.  Easily  Kept  in  Repair. 
Those  interested,  write  for  many  testimonials  from 
the  leading  planu  of  the  country.    Address, 

C.  n.  FIKC,  Chenoa.  Ills. 


WE  MANUFACTURE 


Brick  andTile  Yard  Supplies 


-OF  ALL  KINDS 


If  needing  anything  in  this  line,  please  correspond. 
Illustrated  Catalogue  Free. 


D.  J.  C.  Arnold,  New  London,  Ohio- 
Digitized  by  VjtOOQIC 
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The  Eudaly 
SQUARE  DOWN-DRAFT  KILNS 


IMPROVED 


MB,  W.  A,  EUDALY,  Cincinnatiy  Ohio  :  Canton,  Ohio,  December  30. 1892. 

DBA.R  SiB—Replying  to  your  inqairy,  woald  say:  We  have  six  of  yoar  lartre  Sqaare  Doira-Draft 
Kllai  iQ  Qse  at  our  works,  aad  after  uiia^  them  over  two  years  ia  barnin^  vitrified  street  pavlai;  briok, 
we  are  i^lad  to  say  that  they  are  entirely  satlstaotory.  Yoar  Improved  Kiln,  built  at  the  other  comp«ay's 
work^.iQ  which  I  am  aUo  one  of  the  directors.  [  think  superior  to  the  first  Kilns  you  built  for  the  Royal 
Company.  I  expect  to  build  several  more  Budaly  Kilns  st  our  works  a<«  soon  as  we  have  time  to  manu- 
facture the  brick  for  that  purpose.  Will  you  please  send  me  a  full  set  of  your  Improved  plans  and 
oblige.  Yours  truly.  ROYA.L  BRICK  CO..  Otto  Uibssbn,  Manager. 

P.  8.— Since  building  your  first  Kilns  we  were  tempted  to  build  some  of  Mr. *s  kilns,  whtoli 

proved  a  failure,  and  we  are  now  converting  them  into  Budaly  Kilns. 


Having  built  a  large  number  of  plants,  we  are  warranted  in  offer- 
ing this  system  on  a 

VERY  HIGH  GUARANTEE. 


We  make  a  specialty  of  laying  out  and  building  press  brick   and 
street  paving  brick  plants.     Address, 


OINOINNATI,  OHIO. 

90 


W.  A.  Eudaly 

Digitized  by  VjtOOQIC 


The  Eudaly 

ROUND  DOWN-DRAFT  KILNS 


IMPROVED 


^y^HE  ROUND  KILNS,  while  built  on  the  SAME  PLAN  OF 
\J  CONSTRUCTION  as  the  SQJJARE  KILN,  illustrated  on  the 
opposite  page,  is  better  adapted  to  plants  of  SMALLER 
DAILY  capacity,  and  especially  SEWER  PIPE  and  FIRE  BRICK 
plants.  The  Round  Kiln  is  also  adapted  to  burning  any  kind  of  fuel, 
and  will  bum  the  wares  all  hard  and  uniform. 

We  will  be  glad  to  correspond  with  any  desiring  to  test  one  of 
either  the  Round  or  Sqjjarb  Kilns,  with  a  view  of  buying  a  yard  right. 

Will  give  any  information  on  this  subject  possible.     Address, 


OINOINNATI.  OHIO. 

81 


W.  A.  Eudaly 

Digitized  by  VjtOOQIC 


THE  "PERFECT  W 

THE  KILN  OF 
THE  PERIOD 


{SERCOMBE'S  PATENT) 

DESIGNED  ON  ECONOMIC    AND   •' COMMON-SENSE"    LINES    FOR 
BURNING  BRICKS,  ETC.,  LIME  AND  CEMENT. 


PATENTED  IN  ENGLAND,  AMERICA,  FRANCE,  BELGIUM  AND  AUSTRIA 
PATENTS  APPLIED  FOR  IN  GERMANY,  CANADA,  AUSTRALASIAN 
COLONIES,  RUSSIA,  BRAZIL,  CAPE  COLONIES,  ETC^  ETC. 


CHIS  Kiln  is  taking  thx  lsad  of  all  othbbs.    It  costs  much  less  than  a 
Hoffmann  to  bbbct.    It  consumes  about  half  as  much  fubl,  and  as  regards 
other  Kilns,  it  savks  80  fbb  cbnt.,  and  there  is  pbrfbct  oontbol  of  the  fire. 
It  bums  ALL  HABD  Bricks  with  two  cwt.  dust  coal  to  the  1,000,  and  giyes 
MO  WASTB.    It  will  produce  about  70  fbr  cbmt.  facinqs,  and  it  will  bffbctuallt  dry 
Bricks,  etc.,  howbybb  wbt,  with  thb  wabtb  hbat  fboh  thb  cooling  chambbbs. 

Over  800  Fibms  in  England,  America,  Canada,  Austria,  Russia,  Belgium,  etc.,  have 
corresponded  with  us  in  six  months,  showing  the  need  there  exists  for  such  a  Kiln,  A 
large  number  of  new  Kilns  are  being  erected,  and  many  Hoffmann's  and  other  Chamber 
Kilns  are  being  converted  to  our  system  in  England.  Three  Hoffmann's  are  being  con- 
verted and  a  new  one  erected  in  Austria  (the  home  of  Hoffmann's);  also  five  im 
America. 

FOB  FULL  FABTICULABS  APPLY  TO 

SERCOriBE,  OSMAN  &  WARREN, 

NAMES  AND  ADDRK88K8  E]tVOUT|l,    0EVO]1,   EHGItflHD. 

A^rucATlorr"  *!" .  PYlffi  A  CO..  1123  YOJlGB  ST.,  TOWHTO,  CIIUUHL 
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FOR  MAKING  ROAD  METAL  USE  THE 


GATES  ROCK  AND  ORE  BREAKER 


ipeat  Savlnff  in  Power.  Adjastable  to  any  Doffrea  of 
•noss.  The  principle  inyolyed  in  thii  Breaker  acknowledged 
»e  the  greateit  luccesa  ever  introduced  into  Stonebreaking 
thinery.  The  Gatea  Breaker  haa  made  more  railroad  ballast 
road  metal  than  all  other  kinds  of  breakers  combined. 
Universally  Adopted  by  Bininff  Companies.  Many 
^  Hundreds  Used  by  Railway  Companies.  WUl  fnr- 
b  nlsh  a  thousand  references  from  Contractors,  Street 
y     Superintendents,  Mines,  Cement  Manufacturers,  etc. 


Also  MANUFAGTDBE  THE  CORNISH  ROU^PDIVERIZEE 


OAPAOITY  IN  TONS  OF  2.000  POUNDS. 

Sise  0 2to    4  tons  per  hour 

Sizel 4to    Stonsperhour 

81ze2 6  to  12  tons  per  hour 

Sizes 10  to  ao  tons  per  hour 

81ze4 15  to  80  tons  per  hour 

Size  5 25  to  40  tons  per  hour 

Size  6 80  to  60  tons  per  hour 

Size  7 40  to  75  tons  per  hour 

Size  8 100  to  150  tons  per  hour 

Passing  214  \n,  rinff,  according  to  character 
and  hardness  of  metal. 


Fine  Crushing  Plants,  Concentrators  and  other 
Mining  Machinery.   Address  for  Catalogue 

Gates  Iron  Works, 

50  R  South  Clinton  St.. 


78a  Queen  Yiotoria  St.,  London. 
136  Liberty  St.,  New  York. 
287  Franklin  St.,  Boston,  Mass. 


CHICAGO. 


HIGH  GRADE  WORK  AND  LOW4PRICES. 


CUTS  MADE  OF 
BUILDINGS, 
MACHINERY 
AND  CARDS, 


WOOD 

ENGRA  VINO 
AND  ALL  KINDS  OF 
PROCESS  WORK, 


ESTIMATES  CHEERFULLY  FURNISHED. 


For  the  June,  August,  September  and  Octo- 
ber, 1*90.  and  October  and  November,  1891, 
numbers  of 

RJClfINO    KND    7UCUNIOIF»JC]L 
BNCINBBRINC. 
DBOP  A  CABD  WHEN  YOU  8BND  THEM. 

PaviniT  and  Munielpal  Enfrineeplnfr. 


the  ■tomach,  llrer  anSHboweu,  andf 

'"-tbeUood;  M«  safe  and  effeo-e 

beat  medicine  known  for  f 
.__jn.  bilioiunieaB,  lieadache.T 

ipatton,    dyspensU,    chronic  $ 

lirer  tronblee,  dyMntery,  bad  com-  T 
plcxion,dtnloen,offensiTe  breath  Z 

AnH    all    ttt^rAmwm  nt  t.ha  ■tnm«i*n.T 


•  J _  

S  '^^^^  iuui  afTdiaordert  oftbe  ilomacta.X 
•Hrer  and  bowels.  One  tabole  irtrea  immediate  r»>I 
•Uef.  TlakeoD«  at  meal  time.  Sold  by  Dmgrglstik  ▲! 
•trial  bottle  pent  by  maU  on  receipt  of  15  centt  e 

^WPANBCHBMICALC^    '*" "'    «— --^    ^ 


,^^ 
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For  all^Printing  Purposes. 

PRICES  TwypPBRKTB 

Estimates  and  specimens  of  work'cheerfully 
furnished  on  application. 
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THE  0.  S.  KELLY  COMPANY, 


Ql3&TMrtcTf:T^n    AiJin 


Cleveland, Cincinnati, DTP  A 
Chicago  &  St.  Louis  DluT 

SOLID  VESTIBULE  TRAINS 

Heated  with  Steam  and  Llfrhted  by  Gas. 

CONSISTING  OF 

The  Finest  Coaches,  Paplop,  Recllnlnir  Chair 

Cap,  Cafe  and  Dininflr  Caps;  Wafrnep  Com- 

paptment.  Buffet  and  Standapd 

SLEEPING  CARS, 


THE  FINEST  TRAINS  IN  AMERICA 
OR  THE  WORLD. 

The  SUPERB  TRACK  and  UNRIVALED  MA- 
CHINERY and  EQUIPMENT  permit  the  HIGHEST 
SPEED  and  PERFECT  SAFETY.       , 

It  is  the  only  line  which  lands  its  passengers  at 
the  Gpand  Central  Depot  in  the  heart  of  thejrreat 
eitT  of  New  Yopk,  which  is  nn  advantage  IN  TIME 
OVER  OTHER  ROUTES. 

The  Indianapolis  oflSoes  4>f  this  Great  Line  are 
located  at     ' 

.  No.  1  EASTWAaHINGTON  St. 

tS^    138  S.  ILLINOIS  ST. 
^^       MASSACHUSETTS  AVE. 

and  the  UNION  STATION,  where  tickets  can  be 
procured  to  all  pnrts  of  the  UNITED  STATES  and 
CANADA  and  M  EXICO,  at  the  lowest  current  rates, 
full  information  as  to  routes,  conditions,  connec- 
tlon8,etc. 

OSCAR  G.  MURRAY.  Traffic  Manager. 
D.  B.  MARTIN.  Gen'l  Passenger  Agent. 
H.  M.  BRONSON,  Ass't  Gen'l  Pass.  Agt.. 

Indianapolis.  Ind 


Justly 


♦  ♦  ♦  ♦ 


ENTITLED  TO  IT 


That  the  traveling  public  appreciate  the  efforts 
of  railroads  that  cater  to  their  safety  and  wants,  is 
clearly  evident  from  the  constant  increase  in  the 
passenger  business  of  the 

CINCINNATI,  HAMILTON 

AND  DAYTON  RAILROAD. 

This  line  is  deservedly  popular,  as  they  spare  no 
expense  in  putting  and  keeping  their  roadbed  and 
track  in  strictly  or8^class  condition,  and  as  for  ' 
train  service,  the  Pullman  Vestibule  Trains  run 
between  Indianapolis  and  Cincinnati  and  Chicago 
and  Cincionati  are  Justly  entitled  to  be  called  **tne 
finest  on  earth."  This  road  is  also  the  favorite 
route  between  Indianapolis  and  Dayton,  Lima. 
Toledo,  Detroit  and  Canada.  In  fact,  if  you  intend 
to  take  a  trip  north,  south  or  east,  do  not  fail  to 
give  them  a  trial.  Direct  connection  without  trans- 
fer  in  Cincinnati  for  all  points  in  Kentucky,  Ten- 
nessee.  Alsbuma.  Florida  and  the  South :  also,  for 
Washington,  Philadelphia,  New  York  and  the  East. 

Ask  for  Tickets  via  C,  H.  ft  D. 

E.  O.  MCCORMICK. 

General  Pass,  and  Ticket  Agent. 
Cincinnati,  Ohio.  " 

H.  J.  RiiKiN.  General  Agent. 
Indianapolis,  Ind. 
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ERIE  HACHINE  SHOP 


MANUFACTURERS  OF   ♦    •    • 


Steam 


♦  ♦  ♦ 

CORNER  TWELFTH 
AND  STATE  STS,, 

Krie,  Pa. 

The  principal  Asphalt  Paving  Companies  in  the  country  are  using  these  machines^ 
which  are  pronounced  to  be  the  best  in  the  market. 


HARRISBURG  FOUNDRY 

^  MACHINE 
WORKS- 


fientral  Office  and  Works:  HARRISBURG,  PA.,  U.  S.  A. 
•THE    HKRRISBURG- 

DOUBLE-ENGINE  ROAD-ROLLER 

NOT  ONLY  A  ROLLER.  BUT  A  ROAD-MAGHINE. 


Not  Ho^v  Cheap,  But  How  Good. 

Now  in  ase  in  nearly  One  Handred  Cltief  and  Towni  in  the  United  States. 
W.  R.  FLEMING  <&  CO..  PHILADELPHIA  AGENCY. 

Mail  and  Ex.  BLOQ..  NKW  YOMK.  27  S.  7th  St.  (build.  Kx.)  Philaoklpmia. 
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The  GolambiaD  Special  Re-Press 


FOR  PAVING  BRICK. 


Hade  Exelasively  on  the  Coloinbia 

Thb  Columbian. 

ALL  LEADING  BRANDS  OF  PAVINQ  BRIOK  MADE 

IN  THE  U.  S.  ARE  PRESSED  ON  THIS  MACHINE, 

C.  W.  RAYMOND  &  CO.,  Dayton,  O. 


P/iLTinoRC  6"  Ohio 
Southwestern 

R/llLRO/lb 


$2  Saved  to  New  TorUnd  Boston 

ALL  TRAINS  BUN  THROUGH 

WashlngtoD,  Baltimore  and  Philadelphia 

''BEST  IN  THE  WORLD:' 

The  B.  &  O.  Southwestern  limited,  an  entirely 
new  train,  Vestibiiled,  lighted  with  Pinuch  Oas, 
and  has  the  Auti-Telescopic  device,  leaves  Cincin- 
nati every  evening  and  the  New  York  Express 
every  morning.  The  Shortest  and  Best  Equipped 
Line  between 

CINCINNATI  AND  COLUMBUS 

Pullman  Parlor  and  Bleeping  Cars, 
time  8^  hours. 

Two  Solid  Trains  to  Pittsburgh, 

Via  Columbiu^  Zaneaville  and  Wheeling, 
in^Wlth  Pullman  Buffet  Sleeper  and  Parlor  Cars 

Rates  always  as  low  as  bv  any  other  line,  and  ao 
extra  fare  for  fast  time  on  limited  vestlbnled  trains. 
Ask  for  tickets  via  Cincinnati  and  the  B.  &  O.  R.  R. 

O.  P.  McCarty, 

Oen'l  Pass.  Agt. 


W.  W.  PeabOdy, 

Vice-President. 


VOU  Wlltik  (DAKE  HO  IHISTAP 

IV  TOO  OOVTXICPLATX  A  TBIV  TO 

Chioago,  Milwaukee,  St.  Paul,  Minneapolis 
or  any  Northwestern  Point, 

By  pnrohMing  yonr  iicketi  over  the 

MONON  ROUTE 

I«.  M.  A.  &  C.  R'Y. 

The  New  Management  having  entirely  rebuilt  the 
line,  putting  in  over  800.000  new  ties,  miles  of  new 
steel,  new  iron  bridffOH.  etc..  etc.  This,  in  connec- 
tloii  with  elegant  Pallnaa  Perfected  Kafrty  Testlbals 
Trains,  composed  of  day  coach rr.  parlor  and  din- 
ing CARS  (the  only  line  running  Dining  Cars  between 
Indianap«ili8  and  Chicago),  and  Pullman  BufTett 
Sleepers,  makes  this 

THE  LINE  betwe^a  ladlaaapAlla  Md  fklemfo, 

also  tke  Skort  Llae.  only  18S Miles  Udlaa- 

apoUs  to  Cklcage. 

Be  sure  and  purchase  your  tickets  via  the 

GREAT  MONON  ROUTE. 

Ticket  OflBces,  26  South  Illinois  ^^^treet,  Maasaeliu- 
setts  Avenue  and  Union  Station. 
Jamb  Barker,  I.  D  Baldwin, 

O.  P.  A..  Chioago.  D.  F.  A.,  Indianapolis. 
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Improved  BrieklBaehinery 


THE  NEiA£  QUKKER 

With  Fletcher  &  Thomas  Spiral  Pug  Mill  and  Mold  Sand- 
ing Machine,  as  represented  in  above  cut,  is  unsurpassed  as 
A  BRICK  MAKING  OUTFIT.  Its  capacity  is  limited 
only  by  the  ability  to  handle  the  output.  Its  tempering 
qualities  are  most  perfect. 

FOR  COMMON  BRICK,  FIRE  BRICK  OR  PAVINQ 
BRICK,   IT  IS  A   PERFECT  SUCCESS. 

We  make  a  specialty  of  equipping  yards,  either  large 
or  small,  steam  or  horse  power. 

Molds,  Barrows,  Trucks,  Mud  Wheels,  Engines,  Boil- 
ers, Pulleys,  Shafting,  Belting  and  all  brick-makers'  supplies. 

Correspondence  solicited.  Send  for  catalogue  and 
special  quotations. 

Fletcher  &  Thomas,  IndianapoHs,  Ind. 
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( Penfleld  No.  15  Auger  Brick  flachlne. ) 


A  Good  Paving  Brick 


Though  not  always  a  thing  of  beauty,  brings  last- 
ing joyTto  the  users,  and — properly  laid  on  a  good 
foundation — boldly  defies  the  corroding  breath  of 
time  itself.    "But,"  some  one  says : 

"What  if  I  Can't  Hake  Good  Pavers?" 

Aye,  there's  the  rub ;  but  with  ^  suitable  clay  and 
good  machinery  and  kilns,  all  properly  managed, 
the' [problem  is  easily  solved.  If  you  can  get  the 
clay,  some  of  our  good  friends  can  furnish  the 
right  kilns  ;  but  as  to  machinery,  we  should  like 
to  discuss  that  with  you  ourselves. 

Not  that  we  sell  good  machinery  cheaper  than 
inferior  can  be  bought  for,  but  if  you  want  the 
best  at  a  reasonable  price, 

"THAPS  DIFFERENT." 


We  Can  Please  You.  Catalogues  Free. 

J.  W.  PBNFIKLD  &  SON, 

Brick-Machinery  Makers, 

WILLOUGHBY,  OHIO,  U.  S.  A. 
38 


Digitized  by 


Google 


THE  Western 
PAYING  AND  SDPPLY  CO. 


•    •  OONTRAOTOR8  FOR  ■    • 


TRINIDAD  ASPHALT 
SHEET  PAVEMENTS 


The  Standard  Pavement  of  America. 

The  Ideal  Pavement  of  Modern  Times. 

Over  Nine  Million  Square  Yards  in  use  in  the  U.  S. 
It  is  Smooth,  Durable,  Easily  and  Cheaply 
Cleaned,  Cheaply  and  Perfectly  Repaired. 


It  has  in  fifteen  years  raised  the  streets  of  Washlngrton  and  Buffalo 

from  the  poorest  to  the  best  in  the  world. 
It  will  raise  the  streets  of  any  city  that  uses  it  to  the  same  high  grade. 
It  is  the  only  Pavement  that  will  do  it. 

One  hundred  cities  in  the  United  States  are  using  It. 
It  is  the  only  perfect  Sanitary  Pavement. 
It  enhances  the  value  of  abutting  property  as  much  as  it  improves 

the  city  using  it. 
There   is  a  greater   percentage  of  Trinidad  Asphalt  in   first-class 
condition   in  the   United   States  than    of    any    other  standard 
Pavement. 
For  esttmates  and  particulars,  address  either  of  our  offices. 


Qerveral  Offices :  36  La  Salle  Street,  GKicagOp 
Irxdiarvapolis  Office:    33  Irxgalls  Block. 
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.-I  nderaon  Foundry  and  Machine  Works:  Dubuque,  Iowa,  October  29, 1892. 

Qbntlbmbn— I  have  worked  with  the  New  Anderson  Brick  Machine,  and  I  have  turned  oat  3,000,000 
of  good  square  edged  brick.  Before  I  had  this  machine  I  was  troubled  right  along.  I  have  tried  nearly 
all  the  machines  now  in  operation,  and  none  were  a  success  until  I  got  a  New  Anderson.  Now  I  can  de- 
pend on  80,000  good  brick  per  day,  and  if  any  of  you  brother  brick-makers  want  a  machine,  I  would  rec- 
ommend the  New  Anderson  Machine.  Yours  truly,  A.  Hbim ,  Proprietor. 

_  John  Heim,  General  Manager. 

The  New  Anderson  is  the  perfection  of  mechanism  for  the  production  of  first-class 
brick  from  any  clay  that  can  be  worked  by  hand,  or  any  similar  process.  It  is  unequaled 
for  capacity  and  stren^h.  Write  for  full  description.  We  also  manufacture  the  New 
Departure  Tile  and  Brick  Machine,  Pug  Mills,  Clay  Elevators  and  Disintegra- 
tors, and  a  complete  line  of  Brickyard  Supplies.  correspondknoc  solioitkd. 
(Mention  this  paper.) 
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VRetlGHTjRON 
BRIDGE  GO. 


IRON  AND  STEEL  BRIDGES, 
GIRDERS,  TURNTABLES, 

BUjLDINGS  AND  ROOFS. 

PRiCES  MADE  FOR  IRON  WORK  OF  "EUDALY" 
AND  OTHER  FORMS  OF  BRICK  KILNS. 

TRUSS  RODS,  DGffi  mD  OEnEIOlL 

" »  WROUQHT  nnD  cnsT'iEon  wocr. 

We  do  not  build  "any  kind  of  iron  bridges  "  but  the  best  only. 

OFFICE  AND  WORKS,  CANTON.  OHIO. 

PLANS  AND  ESTIMATES  FREE.        WRITE  FOR  ILLUSTRATED  CATALOGUE, 
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Indiana  Bridge  Company 

MANUFACTURERS  OF 

WROUGHT  IRON  BRIDGES, 
.    IRON  SUB-STRUCTURES, 

VIADUCTS,  ROOFS  AND  BUILDINGS, 

fC.  M.  KiMBBODOH,  Prea't  and  Oeo'l  Mgr.  II  il  |   T  lyi  /^^  I  T7  f  M  PV 

JoHV  B.  Mabsh,  SecretarT  aod  Treaatirer.  /  VI I   JINi^lr.  ll\IJ 

A.  L.  JOKlrtOB.     QKO.  p.  kcCtTLLOOH.     T.  P.  RogK.  Ifl^^llV^lJ-f,         11^1-/. 


Wrought  Iron  High  Trum  Bridge,  one  Spaa,  210  feel,  over  Miagiasinewa  Birer,  atUharou,  Delaware  Co.,  Ind. 

WE  BUILD  ANY  KIND  OF  IRON  BRIDGES  WANTED. 

Can  give  satisfactory  reference  to  larger  amount  and  greater  variety  of  work  done  in  Indiana  than 
any  other  Bridge  Company.  We  are  the  only  Company  operating  shops  in  the  State.  We  invite  inspection 
•f  oar  shops  for  ef&ciency  and  capacity. 

NOTICE  OF"  LETTINQS  SOLICITED. 


OVEB  TWO  HUNDRED 
OF  OUB  PATENT  LEO 
BRIDGES  IN  USE  IN 
THIS  STATE. 


Alxivi^  cutshowB  our  Patent  Lej?  Bridge. 


The  Best  Bridgre  for  Spans  up  to  70  feet.    We  sell  only 
our  own  Manufacture.    Address  all  communications  to 

Indiana  Bridge  Company,  Muncie,  Ind. 
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BUSINESS  DIRECTORY. 


ARTIFICIAL  STONE  PAVEMENTS. 

A.  Kuhns  &  Co.,  Dayton,  Ohio. 
ASPHALT. 

New  York  <fe  Bermudez  Co.,  N.  Y.  City. 

New  York  Mastic  Works,  New  York. 

The  Oil  Burning  and  Supply  Co.,  Los 
Angeles,  Cal. 

Standard  Asphalt  Co.,  Bakersfield,  Cal. 

ASPHALT  PAVEMENTS. 
New  York  Mastic  Works,  New  York. 
The  Barber  Asphalt  Co.,  New  York  City. 
Schillinger  Bros.,  Chicago,  111. 
Warren-Scharf  Asphalt  Paving  Co.,  New 

York  and  Cincinnati. 
The  Western  Paving   and  Supply   Co., 

Chicago  and  Indianapolis. 

BRICK  FOR  PAVING. 
Purington  Paving  Brick  Co.,  Galesburg, 

The  Ohio  Paving  Co.,  Columbus,  Ohio. 
The  Shale  Brick  Exchange,  Canton,  O. 

BRICK  KILNS  AND  DRIERS. 

W.  A.  Eudaly,  Cincinnati,  Ohio. 

E.  M.  Pike,  Chenoa.  111. 

Sercombe,  Osman  &  Warren,  Ex  mouth, 
Devon,  England,  and  Pyne  &  Co.,  To- 
ronto, Canada. 

The  Sharer  Dryer  and  Construction  Co., 
Philadelphia,  Pa. 

Standard  Dry  Kiln  Co.,  Louisville,  Ky. 

BRICK-MAKING  MACHINERY. 
Anderson  Foundry  and  Machine  Works, 

Anderson,  Ind. 
Chambers  Bros.  Co.,  Philadelphia,  Pa. 
Decatur  Leader  Mfg.  Co.,  Decatur,  111. 
Fletcher  &  Thomas,  Indianapolis,  Ind. 
E.  M.  Freese  &  Co.,  Gallon,  Ohio. 
The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 
J.  W.  Penfield  Sc  Son,  Willoughby,  Ohio. 

C.  W.  Raymond  &  Co.,  Dayton,  Ohio. 
The  Sharer  Dryer  and  Construction  Co., 

Philadelphia,  Pa. 
The  Simpson  Brick  Machinery  Company, 

Chicago,  111. 
Taplin,  Rice  &  Co.,  Akron,  Ohio. 
The  U.  S.  Brick  Press  Co.,  Chicago,  111. 
The  Wallace  Mfg.  Co»  Frankfort,  Ind. 
Wellington  Machine  Co., Wellington,  O. 
BRICK-YARD  SUPPLIES. 
Anderson  Foundry  and  Machine  Works,  j 

Anderson,  Ind.  , 

D.  J.  C.  Arnold,  New  London,  Ohio. 
Chambers  Bros.  Co.,  Philadelphia,  Pa.  | 
Fletcher  &  Thomas,  Indianapolis,  Ind.  ' 
Frey-Sheckler  Co.,  Bucvrus,  Ohio.  l 
J.  W.  Penfield  &  Son,  Willoughby,  Ohio.  I 
The  Sharer  Dryer  and  Construction  Co., 

Philadelphia,  Pa. 
Walworth  Run  Foundry  and  Mfg.  Co.,  . 

Cleveland,  Ohio.  \ 

BRIDGES. 
Hunt  &  Adams,  Indianapolis,  Ind. 
Indiana  Bridge  Co.,  Muncie,  Ind. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohio.  | 


I    CEDAR  BLOCKS. 

I   I  >  Ross  Sapless  Block  Co.,  Chicago,  111. 
CHEMICAL  TESTS. 
J.  S.  Carey,  Chicago, .  111. 
Pittsburgh    Testing   Laboratory,  Pitts- 
burgh, Pa. 

I    CLAY-WORKING  MACHINERY. 

The  Fate  Gunsaullus  Co.,  Plymouth,  0. 
The  Sharer  Dryer  and  Construction  Co., 
Philadelphia,  Pa. 

COAL  TAR'PRODUCTS.: 

Western  Chemical  Co.,  Indianapolis,  Ind. 
CONCRETE  PAVEMENTS. 

Rhode  Island  Concrete  Co.,  Providence, 
R.L 

CRUSHERS,  ROCK  AND  ORE. 
""Gates  Iron  Works,  Chicago,  111. 
Hunt  &  Adams,  Indianapolis,  Ind. 

CURBING,  ARTIFICIAL  STONE. 

W.  W.  Wainwright,  Washington,  D.  C. 
CIVIL  ENGINEERS. 

Latham  Anderson,  Cincinnati,  Ohio. 

C.  P.  Chase,  Clinton,  Iowa. 

Thos.  R.  Haslev,  Marinette,  Wis. 

Arthur  S.  Hobby,  Cincinnati,  Ohio. 

Olin  H.  Landreth,  Nashville,  Tenn. 

E.  F.  Layman,  Cincinnati,  Ohio. 

Geo.  Paul,  Cleveland^  Ohio. 

Hiram  Phillips,  St.  Louis,  Mo. 

Alexander  Potter,  Clean,  N.  Y. 

J.  D.  &  M.  S.  Saunders,  Evansville,  Ind. 

S.  H.  Shearer,  Indianapolis,  Ind. 

J.  A.  Stewart,  Cincinnati,  Ohio. 

Williamson  &  Earl,  Montgomery  Ala. 

ENGRAVERS. 
H.  C.  Bauer,  Indianapolis,  Ind. 
Chas.  A.  Nicoli,  Indianapolis,  Ind. 

FUEL  GAS. 

Wm.  Waplington,  Philadelphia,  Pa. 
MeADAM  AND  CONCRETE  STONE. 

Chicago  Union  Lime  Works  Co.,  Chicago, 
111. 
PATENTS,  SOLICITORS  OF. 

Hopkins  &  Atkins,  Washington,  D.  C. 

Geo.  E.  Lemon,  Washington,  D.  C. 

V.  H.  Lockwood,  Indianapolis,  Ind. 

PAVING  BLOCKS. 
The  Ohio  Paving  Co.,  Columbus,  Ohio. 
The  Ross  Sapless  Block  Co.,  Chicago,  111. 
The  Shale  Brick  Exchange,  Canton,  O. 

PAVING  BRICK. 
Purington  Paving  Brick  Co.,  Galesburg, 

111. 
The  Ohio  Paving  Co..  Columbus,  Ohio. 
The  Shale  Brick  Exchange,  Canton,  O. 

RAILROADS. 

B.  &  O.  Railway. 
"Big  Four"  Route. 

C.  H.  &  D.  Railway. 
Monon  Route. 


[Continued  on  page  11] 
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PROFESSIONAL  CARDS. 

ALEXANDER  POTTER,  C  E. 

ASSOC.  M.  AM.  SOO.  O.  K. 

WATER,  SEWERS,  PAVEMENTS, 
CiTv  Hall. *  olkan.  Nkw  York. 


T.  W.  Phiibkt,  Pre»H.  Clivfobd  Cabkll,  Manftffer. 

L.  H.  HowKix,  TreM.  David  Nolam,  Ass't  Msr. 

1 1  A.  B.  LoBGLKT,  Bup't  at  Works,  Lincoln  and  Itf.h  bis. 

Chicago  Union  Lime  Works  Co. 

MABDPACTOBKBS  Or 

CHICAGO  QUICK-LIME, 

Me  Adam  and  concrete  Stone. 
ROOM  5,  159  LA  SALLE  STREET,  CHICAGO. 

EsUbliflbed  1859.  TeU  phone,  Main  ZU. 

THOS.  R.  HASLEY, 
Civil  Engineer. 

Snrreya,  Plans  and  Specifications  for  Sewera^re 
and  Drainage.  Special  attention  paid  to  Paving 
and  General  City  Improyement.  Ex|>ert  City  Sur- 
TeylDg,  Detail  City  Maps,  Grade  Atlases,  Constme- 
•lon  Superintended. 

Main  Offiok  at  Marinkttk.  Wis. 

HIRAM  PHILLIPS, 
Consulting  Engineer 

810  Olivk  Strkkt.  St.  Louis.  Mo. 

Extended  experience  in  testing  all  kinds  of  pay- 
ing materials,  plans,  estimates  and  specifications. 


ANDREW  ROSEWATER,  C.  E. 

M.  AM.  SOO.  O.  K. 

Engineer  Municipal  Public  Works 


SEWERAGE  A  SPECIALTY. 
494  Bkb  Building,  OMAHA,  NEB. 

GEO.  PAUL,  C.  E.. 

Fonnerly  Member  Board  of  Public  Works  of  Ohio, 
482  Society  for  Sayings  Building, 

Cleveland.  Ohio. 

Sewerage,  Water  Snpply,  Mill  Dams  and  other 
Hydraulic  Improvements. 


S.  H.  SHEARER, 
Civil  Engineer, 

BRIDGES,  SEWERS,  PAVEMENTS, 
as  INOXLLS  BLOCK.  INDIANAPOLIS.  IND. 

E  F.  LAYMAN, 
CIVIL  AND  SANITARY  ENGINEER 

Roome  17-18,64W.3d  St.,  Cineinnati,  0. 
Surreys,  plans  snd  specifications  for  Sewerage, 
Drainage  and  Water  Supply.     Special  attention 

Kid  to  Pavements  and  general  city  and  village 
provements ;  also  Surveying  of  city  and  Subur- 
ban property. 


PROFESSIONAL  OARDS. 

lathISS^^^ 

M.  AM.  SOO.  O.  K. 

Consulting  Engineer, 

Rooms  49  and  M  Johnston  Bulldlngi, 
Cincinnati.  Ohio. 

Sewerace,  W*t«r  Sapply,  Manicipal  Engineering,  Laud- 
scape  EngTne^ring,  Construction  Buperintended. 

J.   S.~CARY, 


1539  UNITY   BUILDING. 


CHICAGO,  ILL. 


All  classes  of  chemical  tests  and  analyses.  In- 
cluding ores,  meuls,  clays,  building  stones,  gases 
and  technical  products.  Specialty— Sanitary,  boil- 
er and  mineral  water  analyses  for  those  Intending 
to  establish  water-works,  manufactories,  etc.  Sam- 
pling of  mines  and  deposits  of  ores  and  minerals. 

WILLIAMSON  &  EARL, 

Civil  and  Sanitary  ENOiNaaaa. 

Plans  and  estimates  made  for  Water  Supply,  Sew- 
erage, Bridges  and  General  Engineering  Work, 
Railroad  Surveys  and  Construction.  Constmotlon 
Superintended.   Sewerage  a  Specialty. 

MONTQOMKRY.  ALA. 


M.  Am.  8oc.  C.  E. 


M.  Am.  8oo.  M.  E. 


OLIN  H.  LANDRETH,, 

Nashvillk,  Tknn. 

Consulting  Engineer 

Water-works,  water  power,  drainage,  reclamation,  im- 
provement of  bighwsys  and  Htre«-t  paviug. 

Exuminat'ons,  expert  tesu,  reports,  designs,  speciflca- 
tions  and  estimates. 


JAS.  D.  &  Miles  S.  Saunders, 

CIVIL  ENGINEERS 
AND  SURVEYORS, 

EVANSVILLE,  IND. 


Surveys,  Plans  and  Specifications  on  Sewers,  Streets 

and  other  Municipal  Work. 
Estimates  and  Reports  on  all  such  work  for  eltlef 

and  towns  given  prompt  attention. 


ARTHUR  S.  HOBBY, 
CIVIL  AND  SANITARY  ENGINEER 

NO.  227  MAIN  STuaaT. 

CINCINNATI.   OHIO. 


Sewerage  Systems  for  Cities  and  Villages  designed 
and  their  construction  superintended. 

Design  and  construction  of  manufactorlea. 

Foundations  for  heavy  buildings,  and  for  enginep 
and  machinery. 

Fonndatlons  In  bad  ground  or  In  water. 
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BUSINESS  DIRECTORY  CONTINUED. 


RIPANS  TABOLES. 
Bipang  Chemical  Co.,  New  York,  N.  Y. 

ROAD  MACHINERY. 
Hunt  A  Adams,  Indianapolis,  Ind. 

ROAD  ROLLERS. 

Enterprise  Manufacturing  Co.,  Columbi- 
ana, O. 

Erie  Machine  Shops,  Erie,  Pa. 

Harrisburg  Foundry  and  Machine  Works, 
Harrisburff,  Pa. 

The  O.  S.  Kelly  Co.,  Springfield,  Ohio. 


SEWER  PIPE. 

Hunt  &  Adams,  Indianapolis,  Ind. 
TAR  HEATERS. 

The  O.  S.  Kelly  Co.,  Springfield,  Ohio. 
TURN-TABLES. 

The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 

The  Sharer  Dryer  and  Construction  Co., 
Philadelphia,  Pa. 

Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 

VIADUCTS. 

Indiana  Bridge  Co.,  Muncie,  Ind. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 


The  Neui  VoFk  and  Bepmudez  Go. 


Having  acquired  by  purchase  the  largest 
lake  or  deposit  of  Asphalt  in  the  world, 
covering  an  area  of  over  1,000  acres,  situ- 
ated in  State  of  Bermudez,  Venezuela, 
and  having  expended  large  sums  of  money 
in  perfecting  shipping  facilities,  are  now 
prepared  to  sell  and  deliver  a  refined  As- 
phalt of  over  95  per  cent,  purity  and  of 
a  quality  far  superior  to  any  other  for 
paving,  roofing,  etc.  It  will  do  50  per 
cent,  more  work  than  any  other  Asphalt. 
We  guarantee  its  excellence  and  purity, 
and  Prof.  E.  J.  De  Smedt,  our  chemist, 
will  give  scientific  and  expert  instruc- 
tions to  parties  using  it. 


PURE '  PURE 


NEW  YORK  AND  BERMUDEZ  CO. 

25  BEAVER  STREET,  NEW  YORK. 

RHODE  ISLAND  CONCRETE  CO. 


E8TABLI8HBD  1865. 

WM.  H.  SHATTUCK, 

SUPERINTENDENT. 


ESTABUSHBD  1866. 

JNO.S,  WHITEHOUSK 

AGENT, 


We  arelarfce  aiiers  of  Trinidad  Aftpbalt.  and.  while  recognizing  Iti  superiority,  we  still  believe  that 
the  coal  tar  prodacts.  properly  maoipulated,  afford  In  many  caues  a  valuable  and  comparatively  inexpen- 
sive substitute,  as  our  work  in  Rhode  Island,  Massachusetts,  Connecticut  and  Brooklyn  bears  witness. 


OFFICE,  9  CUSTOM  HOUSE  STREET,  PROVIDENCE,  R.  I, 
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California  Asphalt 


SBMD   FOR  CIRCULAR 
AND  HAMPLRg. 


^ 


FOR  STREETS,  SIDEWALKS  AND   COURTS, 
RESERVOIRS,  FLUMES  AND  DITCHES, 
FLOORS  OF  WAREHOUSES,  CELLARS,  STABLES, 
BREWERIES,  CAR  SHEDS, 
ENGINE  ROOMS  AND  FOUNDATIONS, 
Coating  of  Piles,  Bridcjk,  Dock  and  Tunnel  Timbers. 
Interstitial  Filling  of  Stone,  Wood  and  Brick  Pavements. 


Mined  and  Refined  by  The  Standard  Asplialt  Co..  Bakersfield.  Cal. 


ScHlItlilNGEK  BtiOTHEtS, 


COMPACNIE  GENERALE 

des  Asphaltes  de  France,  117  Qoal 

Yalmjr,  Paris. 


CONTRACTORS   FOR 


ASPHALT 


PAVEMENTS 


I 


Sole  Proprietors  of  the 

Hiaes  of  Sejssel, 

Aipkalte  Hiae  Owaers, 

also  at  Rsfasa,  ete. 


192-94  NORTH  MORGAN  ST. 

Eastern  Offices  at  Cincinnati.  Cleyeland,  Detroit 
and  Toledo,  Ohio, 


W.  H.  Delano,  Director;  Leon  Malo,  Con.  Eng. 
Works  In  the  United  States:  Hunter's  Point,  L.  I. 


Architects  and  Engineers  are  requested  to  specify 
for  Seyssel  Rock  Afiphalte,  for  sidewslks,  fireproof 
roofs,  water-tight  floors,  sanitary  cellars,  etc. ;  also 
Compressed  Rock  Anphnlte  for  rosdways.  For  esti- 
mates, apply  to  N.  Y.  MASTIC  WORKS, 
S6  Broadway,  New  York. 


The  Best 

Paving 

flaterial 


♦    ♦    ♦    ♦ 


Its  Record  Proves  It. 


O' 


^YER  half  a  million  square  yards  laid  since  1884. 
Not  one  dollar  expended  for  repairs  to  date. 

Extract  from  letter  of  City  Engineer :  ** We  have  used 
only  the  'Sapless  Blocks'  since  1884.  All  the  payements 
laid  with  the  'Sapless  Blocks'  are  in  good  oonditlon,  and 
haye  neyer  had  a  dollar's  worth  of  repairs  on  them  to 
date,  and  I  see  no  reason  why  they  will  not  last  for  years." 

Estimates  furnished  and  paying  done  complete.    We 
guarantee  our  work .    Correspondence  solicited . 
We  manufacture  a  superior  grade  of  cedar  shingles  also. 

THE  ROSS  SAPLESS  BLOCK  PAVIN&  COMPANY. 


Headquarters  at 

Saginaw,  Mich. 


Chicago  Office, 

203  Phenix  Bldg. 


GALIFeRNIA  ASPHALT 

The  Oil  Burning  and  Supply  Company  furnish  the  finest  and  purest 
grades  of  Refined  California  Asphalts  for  Paving,  Roofing,  Paints,  Var- 
nishes, Electrical  Works,  etc.  Our  Liquid  Asphalt  for  Fluxing  and 
Tempering  is  the  finest  article  in  the  market.  We  recommend  our 
A  G  Brand  for  Paving,  85  per  cent,  to  90  per  cent  pure.  Contractors 
and  dealers  supplied  in  quantities  to  suit  on  short  notice.  Samples  on 
application.    Address 

THE  OIL  BURNING  AND  SUPPLY  COMPANY 


8  and  9  BURDICK  BLOCK,  LOS  ANGELES.  CAL. 
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GALESB(:JR6 
PAVING  BRIGK 


The  demand  for  these  Celebrated  Brick  has  hitherto  far  exceeded 
the  supply.  By  the  erection  of  one  of  the  largest  and  most  complete 
plants  in  the  country,  THE  PURINGTON  PAVING  BRICK  COM- 
PANY expects  to  be  able  to  furnish  these  Brick  in  any  desired  quantity, 
and  to  fill  all  orders  promptly  and  satisfactorily. 


PRICES  AND  SAMPLES  FURNISHED  ON  APPLICATION  TO 

Purington  Paving  Brick  Co. 

FIRST  NATIONAL  BANK  BUILDINQ, 
QALESBURQ,  ILL. 


THE  HALLWOOD  PAYING  BLOCK 

The  best  manufactured  Paving  Material  in  use. 

Thirty    miles   of  street   paved   with  it   in   Columbus,    Ohio,    and 

half  as  much  more  in  other  cities. 
Next    to    Stone   in   durability,    next  to  Asphalt   in   producing  a 

smooth  and  quiet  driveway,  while  the  cost  is  less  than  either. 
Send  for  Circular. 

THE  OHIO  PAYING  GO.,  85  NORTH  HIGH  ST.,  COLUMBUS,  OHIO 


W.  8.  WiLUAMB.  Presideot.  H.  8.  Bkldbn,  Vice-President. 

M.  C.  Barbsk,  Sec'y  and  Treas.  W.  B.  Daobb,  Gen'l  Sales  Agent. 

ANNUAL  GARAGITY,  eO,000,000  BRIGK. 

The  Shale  Brick  Exchange 

MANUFACTURERS  OF 

Vitrified  Street  Paving  Bricl(  and  Blocit 

SIDEWALK,  SEWER  AND  BUILDING  BRICK. 

c?nSii*B?j?k  cS!^*  Office,  Room  4  Grand  Opera  House, 

The  Hollo wav  Paving  Brick  Co. 

Je*R?;^'I^Jkco  CANTON,  OHIO. 

The  Canton  Standard  Brick  Co.  ' 

18 

Digitized  by  VjtOOQIC 


To  the  Paving  Brick  Trade 

This  magazine  has  special  value,  as  it  is  the  only  publication  identified  conspicuously 
with  the  interests  of  both  demand  and  supply.  There  is  no  other  publication  so  widely  and 
well  known  both  to  THE  PEOPLE  WHO  WANT  PAVING  BRICK  AND  WHO  MAKE 
THETl.  Testimony  as  to  how  Paving  Brick  People  regard  PAVING  AND  MUNICIPAL  EN- 
GINEERING: 

riANY  EXPRESSIONS  OF  DELIGHT. 

Chicago,  ill.,  Jan.  12,  1893. 

1  have  heard  many  expressions  of  delight  at  the  change  in  the  appearance  of  PAVING 
AND  MUNICIPAL  ENGINEERING  with  all  of  which  I  heartily  concur.  1  congratulate  you 
on  your  success.  D.  V.  PURINGTON. 

EXCELLENT  IN  EVERY  PARTICULAR. 

WELLINGTON,  O.,  Jan.  12,  1893. 
We  were  very  agreeably  surprised  when  we  looked  over  your  new  number.  It  is  a  great 
improvement,  and  is  excellent  in  every  particular;  in  matter,  arrangement,  type,  paper  and 
presswork.  We  think  that  it  can  not  fail  to  be  appreciated,  and  bring  you  large  returns.  It 
certainly  ought  to,  as  such  intelligent  effort,  rightly  applied,  ought  not  to  be  unrewarded,  and 
rarely  is.    With  our  best  wishes,  we  are,        THE  WELLrNGTON  MACHINE  CO., 

C.  MCDERMOTT,  Scc'y. 

A  BEAUTY  AND  MUST  PROVE  A  BENEFIT. 

Cincinnati,  O.,  Jan.  12,  1893. 
Accept  our  thanks  and  congratulations  on  the  new  magazine— it  is  quite  a  Beauty  and 
must  prove  of  benefit.    Very  truly,  JONATHAN  CREAGER'S  SONS. 


JUST  WHAT  THE  BRICK  TRADE  NEEDS. 

EVANSVILLE,  IND.,  Jan.  12,  1893. 
We  have  received  the  Jan.  Number  of  PAVING  AND  MUNICIPAL  ENGINEERING,  and 
find  it  neat  in  appearance,  and  no  progressive  brick  manufacturer  can  well  do  without  it    It 
is  just  what  the  trade  needs.    Put  us  on  the  "list.''    Wishing  you  abundant  success, 

We  are,        EVANSVILLE  PRESS  BRICK  CO. 

VERY  READABLE. 

COLUMBUS,  Ohio,  Jan.  II,  1893. 
We  must  say  that  it  is  very  readable  in  its  present  form. 

WASSALL  FIRE  CLAY  CO. 


IT  WILL  BE  APPRECIATED. 

INDIANAPOLIS,  iND.,  Jan.  lo,  1893. 
It  certainly  has  put  on  an  air  of  attraction  that  will  be  appreciated  by  all.    We  wish 
you  great  and  continued  success.     FLETCHER  &  THOMAS. 

WHAT  riAY  BE  EXPECTED. 

CINCINNATI,  O.,  Jan.  16,  1893. 
The  success  you  have  formerly  had  in  collecting  and  editing  information  on  the  subject 
of  paving,  roadways,  etc.,  warrants  us  in  believing  that  we  may  still  expect  much  valuable 
information  at  your  hands.    I  beg  to  remain,  yours  truly,  W.  A.  EUDALY. 


ALL  THAT  COULD  BE  EXPECTED. 

WILLOUGHBY,  O.,  Jan.  14,  i893- 
We  are  very  much  gratified  to  note  the  marked  excellence  of  the  magazine  in  its  new 
form,  both  as  to  general  make-up,  illustrations,  printing,  etc.  The  reading  matter  is  certainly 
well  chosen,  timely,  interesting  and  instructive.  The  advertisements  are  attractively  dis- 
played and  the  magazine  throughout  is  all  that  could  be  expected.  We  believe  that  none  of 
your  former  readers  will  fail  to  join  with  us  in  according  to  your  magazine  in  its  new  form  the 
approval  and  support  which  it  so  justly  merits.     Yours  resi>ectfully, 


J.  W.  PENFIELD  &  SON. 
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The  Standard 


F=»KTENT 


^ 


IF  YOU  ARE  INTERESTED  _  —  ^  —  ^p 


IN  THE  PRYING  OF 


PAVING  BRICK 

OR  ANY  CLAY  PRODUCT. 

^w^^^-^j  J  1st.     A  rapid,  safe  and  successful  drier. 

Y  ()  11  ""^w^  J        2d.     An  ECONOMICAL  one. 

3d.     One  susceptible  of  perfect  regulation. 

\  I  P  C  r^  4th.     One  that  you  can  always  depend  upon  drying 

1  N  L/  L  L'  your  daily  output  satisfactorily  and  in  a  given 

time. 

SUCH    IS  THE   "STMNDKRD." 

SEND    FOR    ILLUSTRATED    CATALOGUE  :       ADDRESS 

THE  STANDARD  DRY  KILN  COMPANY, 

GeDeval  Offiee  and  Salesrooms,  923,  925  West  JlalD  St.,  J  nillSVII  I  F    KY 

Eastern  Office,  8i  rtaln  St.,  NORFOLK.  VA.  LUUlU  I  ILLL,    l\  1  . 
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Are  Asphalt  Pavements  Durable? 

SOME  ADDITIONAL  FACTS. 


-^/^o  good  Trinidad  Asphalt  pavement  in  this  country  has 
J^  i  yet  been  worn  out,  consequently  we  have  no  reliable 
data  as  to  their  actual  endurance.  A  very  few  pave- 
ments have  failed  because  of  defective  material  or  want  of 
skill  in  laying  them,  but  nearly  all  the  Trinidad  Asphalt  pave- 
ments that  have  been  laid  in  this  country  are  still  in  good 
condition. 

The  first  street  of  any  importance  in  this  country  paved 
with  asphalt  was  Pennsylvania  Avenue,  Washington,  D.  C. 
This  pavement  was  completed  in  the  summer  of  1876.  In 
1889,  after  thirteen  years'  use  on  the  heaviest  traveled  street 
in  Washington,  the  pavement  was  found  to  have  lost  very 
little,  if  any,  of  its  thickness,  by  wear,  but,  owing  to  a  slight 
defect  in  the  composition,  the  surface  had  become  so  uneven 
or  wave-like  that  it  was  thought  best  to  resurface  it.  But  for 
this  defect  this  original  pavement  would  doubtless  have  been 
still  in  use  and  in  good  condition. 

All  pavements  subjected  to  very  heavy  travel  wear  out  in 
time.  Neither  granite  nor  steel  can  withstand  the  abrading 
effect  of  travel  such  as  some  streets  are  subjected  to ;  but 
experience  has  proven  that  a  good  asphalt  pavement  has  qual- 
ities of  endurance  second  only  to  granite. 


WARREN-8GHARF  ASPHALT  PAVING  CO.iS|SAiis«&.. 


ymye 
natl,  Ohio. 
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Paving  and  Municipal  Engineering 


VOLUME  IV.  MARCH,  SIOHTEBN  NINBTY-THREE.  NUMBER  g. 


MUNICIPAL   EQUIPMENT  AND   ENGINEERING 
OF   PARIS.* 

III. 

THE    ADMINISTRATION    OF    PUBLIC    WORKS. 

The  transformation  of  the  French  capital  from  narrow  streets, 
bad  water  and  poor  drainage,  into  modern  Paris,  with  its  handsome 
avenues,  good  water  arid  complete  drainage,  is  due  to  the  plan  of 
organization  and  the  administration  of  its  department  of  public 
works,  more  than  to  the  financial  resources  of  the  city.  Several 
other  cities  have  had,  and  now  have,  greater  financial  strength  ; 
but  because  of  the  lack  of  a  properly  organized  administration  of 
public  works,  added  to  the  fact  that  trained  and  able  men  are  sel- 
dom selected  and  given  permanent  positions,  such  cities  produce 
but  few  economical,  homogeneous  and  lasting  improvements. 

The  Americans  insist  upon  a  careful  organization  and  a  trainedi 
personnel  in  private  enterprises  of  great  magnitude.  Shall  we  not 
insist  upon  an  equal  equipment  for  that  most  important  of  all  en- 
terprises, namely,  the  administration  of  a  city,  entrusted  with  the 
moral  and  material  welfare  of  human  beings. 

Paris  insists  that  the  health  and  prosperity  of  its  citizens  depend 
more  upon  the  department  of  public  works  than  upon  any  one  other 
branch  of  the  city  government.  The  appointment  to  positions  in 
this  department  depends  first  upon  the  technical  or  other  suitable 
education.  Promotion  is  never  lost  sight  of,  and  it  depends  upon 
seniority,  coupled  with  technical  and  executive  ability.  The  hope 
and  possibility  of  promotion  is  the  secret  of  success  of  much  of  the 

♦Copyright  1893  by  J.  W.  Howard. 
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126  MUNICIPAL  ENGINEERING. 

municipal  work  in  European  cities.  Remove  this  hope  and  supply 
its  place  with  political  influence,  and — ^we  have  too  many  examples 
of  the  results. 

The  magnitude  of  the  improvements  at  Paris  made  since  1852 
can  be  judged  from  the  fact  that  upon  the  one  work  of  opening  new 
streets  and  avenues  and  widening  old  ones  Paris  has  spent  1,202,- 
000,000  francs  ($240,400,000).  One  of  the  noblest  and  ablest 
engineers  the  world  has  ever  seen  was  connected  for  forty  years  with 
these  vast  undertakings.  At  his  death,  two  years  ago,  all  Paris  was 
in  mourning.  His  name  is  Monsieur  Jean  C.  A.  Alphand.  A  brief 
outline  of  his  life  forms  the  best  introduction  I  can  present  to  the 
subject  of  the  public  works  of  Paris.  Having  reviewed  the  organi- 
zation of  this  department,  we  can  better  study  in  subsequent  arti- 
cles the  details  of  water-works,  sewers,  pavements,  etc.,  each  ad- 
ministered by  a  special  division  of  the  department.  All  are  inter- 
laced but  not  complicated  with  the  other  divisions.  The  co-opera- 
tion of  the  different  divisions  conduces  to  better  success.  It  has 
been  my  experience  to  see  a  lack  of  co-operation  in  some  cities  be- 
tween the  water,  sewer  and  paving  departments,  resulting  in  wasted 
energy,  time  and  money  as  well  as  poor  results. 

Monsieur  Alphand  at  seventy-one  years  of  age,  when  I  last  saw 
him,  was  erect,  energetic,  active  and  full  of  business.  He  was  a 
privileged  official,  admired  and  loved  by  all.  He  had  no  ene- 
mies and  his  only  opponents  were  a  few  members  of  the  city  coun- 
cil, opposing  some  of  his  proposed  millions  for  improvements. 
Even  these  reproached  him  admiringly  for  working  too  hard  and 
for  having  concentrated  so  many  powers  in  one  person. 

Paris  honors  him  for  the  plans  which  he  drew  up  at  thirty-six 
years  of  age  in  1854  according  to  which  the  city  has  been  recon- 
structed. 

He  is  admired  for  his  second  plan  for  the  enlargement  of  the 
city,  as  well  as  for  executive  work  throughout  the  forty  years  of  his 
public  service. 

The  broad  avenues  cut  directly  through  the  blocks  of  houses,  and 
the  arrangement  of  the  streets  of  the  new  sections  are  lasting  monu- 
ments to  M.  Alphand  and  his  able  assistants. 

All  work  executed  at; Paris  during  the  last  forty  years  was  more 
or  less  planned,  studied,  prepared  or  directed  by  this  remarkable 
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man,  whose  history  is  now  being  written  in  French,  and  remains 
to  be  undertaken  in  English. 

His  father  was  a  colonel  in  the  army  of  Napoleon  I.  He  gradu- 
ated from  the  Ecole  des  Fonts  et  Chaussees^  the  chief  civil  engineering 
school  of  France,  and  after  working  at  railway  construction  and 
road  building  in  central  France,  he  became  known  for  the  construc- 
tion of  a  difficult  deep  water  quay.  He  £|,lso  showed  ability  as  an 
organizer  of  public  celebrations. 

When  called  to  Paris,  his  first  duty  was  in  charge  of  public 
gardens,  parks  or  promenades.  He  did  well  and  became  popular, 
for  Parisians  spend  most  of  their  leisure  time,  day  or  evening,  out 
of  doors.  He  laid  out  the  grand  suburban  parks;  the  Bois  de 
Boulogne  in  1854-8,  Park  Moncean  in  1861,  Bois  de  Vincennes  in 
1861-4,    Buttes-Chaumont   in    1869-70  and    Montsouris   1869-70. 

He  parked  several  boulevards,  including  the  avenue  of  the  Bois 
de  Boulogne  leading  to  the  principal  park  of  Paris,  a  popular  drive, 
frequented  by  all  visitors  who  desire  to  see  le  grand  monde  of  Paris 
and  their  equipages.  M.  Alphand  helped  construct  Boulevard  Vol- 
taire, cut  through  the  dense  masses  of  hotlses.  He  planned  and  re- 
constructed the  Moncean  quarter,  where  narrow,  crooked  streets,  and 
darkness  day  and  night,  did  much  moral  and  material  harm. 
Straight,  broad  streets  admit  air  and  light,  and  drive  out  much  that 
injures  property  as  well  as  persons. 

All  this  cost  millions,  many  millions.  But  M.  Alphand  spent 
his  portions  honestly  and  well.  Never  has  he  been  even  suspected 
of  gaining  more  than  honor,  public  thanks  and  his  moderate  salary. 
M.  Alphand,  notwithstanding  his  technical  education,  loved  fine 
art,  and  often  insisted  upon  expensive  embellishments  of  fountains, 
statuary  and  paintings  in  connection  with  the  streets,  parks,  bridges 
and  buildings  constructed  by  the  city.  These  enormous  expendi- 
tures for  art  in  connection  with  practical  public  works  make  Paris 
far  pleasanter  for  those  living  there.  At  the  same  time  these  and 
other  attractive  features  of  the  productions  of  M.  Alphand  cause 
thousands  of  foreigners  to  choose  Paris  as  their  abiding  place,  hav- 
ing retired  from  the  pursuit  of  gain  in  their  own  lands.  These  and 
the  million  visitors  each  year  to  Paris  more  than  repay  the  interest 
on  the  loans  required  to  accomplish  these  works. 

It  is  pleasant  to  remark  that  our  capital,  Washington,  with  its 
fine  buildings,  pleasant  squares  and  parks,  and  quiet,  clean  asphalt 
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streets,  attracts  many  retired  successful  men  to  it,  to  live  there  and 
enjoy  those  things  which  many  other  cities  have  not  the  foresight 
to  provide. 

The  prosperity  of  many  a  city  ceases  in  proportion  as  it  fails  to 
retain  its  prosperous  retired  merchants  and  the  income  derived  from 
their  capital. 

One  of  the  noblest  and  best  things  which  M.  Alphand  did  was 
to  always  sustain  and  defend  his  trained  and  trusted  assistants, 
from  the  highest  engineer  to  the  humblest  clerk.  His  whole  de- 
partment therefore  acted  as  a  unit  and  was  always  true  to  its  chief. 
All  business  was  carefully  classified  and  assigned  to  the  proper  di- 
vision and  that  division  held  strictly  responsible  for  the  results. 

After  the  commune  of  1871  had  blocked  so  many  streets  with 
paving  stone  and  other  barriers,  as  soon  as  peace  was  established, 
M.  Alphand  within  a  very  few  weeks  made  all  the  streets  available 
for  use. 

In  1878  all  the  branches  of  public  works  were  concentrated  in 
his  hands. 

In  1878  he  designed  tht  garden  of  the  Trocadero. 

In  1889  he  became  the  director  of  construction  of  the  Exposi- 
tion, continuing  his  duties  as  the  head  of  the  public  works  of  the  city. 

M.  Alphand  avoided  politics,  as  every  city  engineer  should,  and 
thus  induced  politics  to  let  him  alone.  He  declared  that  his  politics 
were  to  make  Paris  agreeable,  beautiful  and  healthful. 

The  department  of  public  works,  which  he  reorganized  and  man- 
aged so  long,  is  now  in  excellent  condition  and  well  administered  by 
his  successor. 

This  is  all  the  more  possible  because  of  the  complete  and  well 
indexed  records  which  M.  Alphand,  like  other  able  engineers,  in- 
sisted upon  being  kept  for  the  benefit  of  his  co-workers  and  suc- 
cessors. 

The  department  of  public  works  has  charge  of  all  construction 
within  Paris,  the  water  supply  and  the  sewers  and  canals  of  Paris. 
It  governs  and  inspects  all  private  construction. 

The  employes  are  divided  into  two  categories : 

First.  The  bureau  or  indoor  service,  which  keeps  records  of  all 
correspondence,  maps,  plans,  scientific  and  engineering  statistics, 
estimates  of  costs. 

Second.   The   executive,  called   the   active   or   exterior  service. 


Digitized  by 


Google 


MUNICIPAL  EQUIPMENT  AND  ENGINEERING  OF  PARIS.  129 

which  plans,  executes  and  inspects  the  works  of  the  department. 
The  highest  official  is  the  '*  Director  of  Public  Works  of  Paris," 
next  comes  the  sub-director,  who  is  his  deputy  or  vice-director; 
then  comes  a  very  important  official,  liked  and  admired  by  all.  He 
is  the  private  secretary  of  the  director,  modest  and  able.  He  sup- 
presses his  own  name,  but.  because  of  his  splendid  education  and 
long  experience  he  is  of  great  value  to  the  city.  He  does  all  in  the 
name  of  the  director.  It  was  my  pleasure  to  be  his  guest  last 
summer.  No  man  could  have  been  more  polite,  attentive  and 
aided  another  more  than  this  estimable  gentleman  does  those  who 
are  presented  to  him. 

The  Bureau  Service  is  organized  as  follows:  The  director  is 
in  general  charge.  The  sub-director  next.  Both  are  aided  by  the 
private  secretary  of  the  director.  We  would  call  him  chief  clerk 
of  the  department  of  works.     Then  come  four  divisions. 

First  Division  subdivided  into  Bureau  No,  1,  for  general  mat- 
ters and  questions  concerning  the  employes  of  the  service.  Bu- 
reau No.  2,  recording  the  matters  of  the  water  supply,  canals  and 
sewers. 

Second  Division  embraces  the  public  thoroughfares  by  all 
upon  or  along  them.  It  has  Bureau  No,  1,  for  the  acquisition  of 
property  by  purchase,  by  agreement,  or  process  of  condemnation. 
Bureau  No.  2,  establishment  of  building  lines,  etc.,  sanitary  con-, 
struction  of  buildings.  Bureau  No.  3,  pavements,  etc.,  roadways, 
sidewalks,  and  lighting  of  the  streets. 

Third  Division  concerns  architecture.  The  sub-director  acts 
as  chief  of  this  division,  in  addition  to  his  general  duties.  He  has 
also  many  other  special  duties,  such  as  the  collection  of  the  plans 
and  models  of  the  whole  department ;  direction  of  the  municipal 
observatory;  inspection  of  the  Paris  telephone  service;  inspection 
of  the  pneumatic  clocks,  and  compressed  air  power  companies. 
The  Third  Division  has  three  Bureaus.  Bureau  No.  /,  concerns 
the  architectural  works  of  the  municipality  proper.  Bureau  No,  ^, 
architectural  works  done  on  account  of  France  or  the  Department 
of  the  Seine,  but  within  the  limits  of  Paris.  Bureau  No.  S,  for 
public  architectural  accounts  and  examinations,  and  permits  of  all 
proposed  public  and  private  buildings  and  other  visible  construc- 
tions. 

Fourth  Division — Fine  Arts  of   Historical  Work.     Bureau  No, 
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i,  for  the  record  and  supervision  of  all  fine  art  enterprises  of  Paris, 
including  instruction,  competitions,  exhibitions,  public  celebra- 
tions, preservation  of  the  works  of  art  in  the  gardens,  streets  and 
buildings.  Bureau  No.  ^,  cares  for  the  works  of  writings  concerning 
the  history  of  Paris,  encouraging  new  discoveries  and  writings 
upon  that  subject. 

The  bureau  service  constantly  calls  in  the  engineers  of  the  ac- 
tive or  exterior  service  for  information  and  consultation. 

The  Council  of  Engineers,  presided  overby  the  chief  mayor  (prefect) 
of  Paris,  or,  in  his  absence,  by  the  director  of  public  works,  meets  once 
a  week.  All  important  proposed  improvements, especially  those  requir- 
ing the  co-operation  of  several  divisions  of  the  active  service  are  there 
considered.  This  council  is  one  of  the  ablest  engineering  bodies  in 
the  world.  It  is  composed  of  heads  of  divisions  and  others  as  fol- 
lows: The  prefect  and  his  general  secretary,  the  director,  aconsulting 
engineer,  the  chief  engineers  of  the  streets  and  parks,  the  chief  en- 
gineer of  the  department  of  the  Seine,  the  chief  engineer  of  the  city 
quarries,  the  chief  engineer  of  the  water-works  and  sewers.  An 
able  assistant  engineer  is  the  secretary  of  this  council.  Other  en- 
gineers of  all  grades  can  attend  these  meetings  to  listen  or  speak, 
as  the  public  service  may  warrant.  These  latter,  however,  do  not 
vote.  But  they  certainly  are  much  encouraged  by  the  fact  that 
they  are  recognized,  and  at  times  asked  to  describe  the  projects  they 
have  in  hand,  or  are  about  to  undertake.  This  council  of  engineers 
belongs  rather  to  the  constructing  branch,  which  I  will  now  out- 
line. 

The  active  or  exterior  service  is  the  branch  which  plans  and  ex- 
ecutes public  work.  It  is  also  under  the  director  and  sub-director. 
There  are  six  divisions : 

Division  A — Public  thoroughfares  and  promenades.  It  is  di- 
vided into  Section  1,  for  city  maps  and  the  study  of  where  exten- 
sions or  widening  of  old  streets  and  the  establishment  of  new  streets 
are  needed.  Section  2  has,  first,  a  sub-section  which  decides  upon 
and  executes  in  detail  alterations  and  widening  of  old  streets  and 
cutting  through  or  construction  of  new  streets.  Secondly,  a  sub- 
section for  building  permits  and  inspection,  numbering  of  houses 
and  naming  of  streets.  Thirdly,  a  sub-section  of  sanitary  engi- 
neers, who  devise  means  and  methods  of  sanitary  equipment  and 
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cleanliness  of  all  portions  of  private  and  public  property,  establish- 
ing the  sanitary  regulations  of  Paris.  Section  3,  supervision  of 
public  vehicles  of  all  kinds,  including  horse-cars,  omnibuses,  pub- 
lic carriages,  drays,  etc.  Section  4y  paths,  trees,  flowers,  etc.,  of 
the  squares,  promenades,  parked  avenues  and  parks.  Section  6, 
pavements  of  roadways  and  sidewalks  of  the  city  and  its  parks, 
street  cleaning  and  lighting,  temporary  or  permanent  use  of  por- 
tions of  the  sidewalks  and  roadways.  The  subject  of  pavements  is 
so  important  that  the  city  is  divided  into  two  equal  sections,  and  a 
chief  engineer  of  the  highest  grade  put  in  charge  of  each.  They 
are  aided  by  two  sets  of  assistant  engineers,  who  attend  to  details. 
Section  6,  inspection  of  gas,  gas  meters  and  electric  lighting. 

Division  B — Water  Supply.  Section  i,  care  of  municipal  canals, 
care  of  sources  of  water  supply.  Section  2,  maintenance  of  aque- 
ducts to  the  city.  Section  3,  distribution  of  water.  Section  4^  main- 
tenance of  machinery. 

Division  C — Sewers.  Section  i,  house  sewerage.  Section  2, 
construction  and  cleaning  of  sewers.  Section  3y  irrigation  of  farm 
lands  with  sewage. 

Division  D — Administering  and  mapping  the  quarries  under 
the  city,  supervising  foundations  of  buildings.  It  is  interesting  to 
know  that  a  little  more  than  10  per  cent,  of  Paris  is  undermined  by 
these  quarries  of  building  stone. 

Division  E — Architecture.     Section  1,  admin- 
,^^^9^  istrationand  inspection.     Section  2,  constvnction 

m  ^^^^  and  maintenance  of    the    municipal    buildings, 

^  schools,  markets,  abbatoirs,  cemeteries,  etc.;  also 

the  inspection  and  approval  of  certain  classes  of 
private  buildings. 

Division  F — Of  fine  arts  and  historical  pro- 
ductions and  discoveries  concerning  Paris. 

This  finishes  the  outline  of  the  organization 

of  one  of  the  most  efficient  engineering  departments 

B.L.ic.E.       *    the  world  has  ever  seen.     When  properly  studied 

^^in^j^uwrVnumUr;**    ^^  suggcsts  many  valuable  thoughts  to  every  stu- 

i898,page6.  dent  of  political  scicucc.     Judged  by   its  fruits  it 

is  well  worth  our  attention.  /.  W.  Howard. 


Digitized  by 


Google 


132  MUNICIPAL  ENGINEERING. 

NOTES  ON  SEWAGE  AND  SEWERS. 

The  disposal  of  sewage  has  called  for  a  display  of  the  highest 
grade  of  engineering  skill.  The  thickly  populated  countries  of  the 
old  world  have  found  it  necessary  to  refrain  from  polluting  the 
streams.  With  this  object  in  view,  various  plans  have  been  devised, 
looking  to  the  disposal  of  sewage  matter;  viz.:  mechanical  and 
chemical  precipitation,  filtration  and  irrigation.  There  are  various 
mechanical  devices  in  practical  use,  having  in  view  mechanical  pre- 
cipitation. First.  Flat  basins  filled  with  sewage  and  allowed  to 
stand  until  precipitation  is  complete.  This  plan  involves  different 
sets  of  tanks,  so  that  they  may  be  intermittently  filled  and  dis- 
charged. Second.  Long  basins  through  which  the  sewage  flows 
slowly.  Any  of  the  basins  may  be  cut  out  for  cleaning,  but  the 
motion  is  constant.  This  plan  is  designated  as  continuous  pre- 
cipitation. Third.  Upright  tanks  through  which  the  sewage  rises 
slowly. 

The  sludge  or  settlings  is  not  always  removed  after  each  pre- 
cipitation. It  may  be  allowed  to  accumulate.  The  arrangement  of 
the  settling  chambers  and  the  devices  employed  for  cleaning  them 
are  various,  ingenious  and  extensive,  and  there  are  many  of  them, 
which,  combined  with  the  chemical  plan  of  precipitation,  have  worked 
very  successfully.  The  sludge  is  generally  removed  when  it  is  suf- 
ficiently wet  to  admit  of  its  being  drawn  out  through  suction  pipes. 

Lime  and  sulphate  of  alumina  are  used  both  separately  and  to- 
gether as  agents  of  chemical  precipitation.  Other  materials  are 
occasionaly  used  in  combination.  The  mixing  is  done  by  either 
passing  the  entire  body  through  a  pipe,  or  by  means  of  a  flutter 
wheel ;  occasionally  the  chemicals  are  forced  through  a  perforated 
pipe.  The  amount  of  precipitates  to  be  used  depends  on  the  char- 
acter of  the  sewage.  That,  of  course,  is  dependent  upon  the  judg- 
ment of  those  in  charge.  The  separation  of  solid  material  from 
sewage  by  filtration  is  a  well  understood  process.  The  operation  of 
filtering  is  necessarily  intermittent.  Filtering  material  may  be  of 
sand,  sod,  earth,  brick,  quarry  spalls  or  other  porous  material. 
Straw,  grass  and  other  similar  substances  are  sometimes  used.  The 
work  of  filtration  must  be  intermittent  for  the  reason  that  it  is  de- 
sirable that  the  air  pass  through  the  separated  material  from  time  to 
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time.  The  plans  of  arrangement  are  so  ingenious  and  complete, 
that  detailed  descriptions  can  not  be  given  here.  Under  all  these 
plans  it  is  contemplated  that  the  material  removed  be  used  as  fer- 
tilizer. 

Irrigation  with  sewage  seeks  to  make  direct  use  of  the  fertilizing 
material  on  what  is  known  as  sewer  farms.  The  plans  of  operation 
vary  in  detail,  though  the  general  idea  is  the  same.  It  is  intended 
to  intermittently  discharge  the  matter  over  the  surface  of  the  field, 
and  to  then  under-drain  the  soil  so  that  the  water  may  be  drawn  off 
and  run  into  the  streams  after  having  passed  through  a  section  of 
the  soil.  Thus  we  have  the  principle  of  filtration,  and  aeration 
used  to  separate  the  organic  material,  and  to  purify  the  water  which 
is  discharged.  One  feature  which  would  prevent  the  general  use 
of  the  irrigating  system  in  our  own  country,  would  be  the  relatively 
small  demand  for  fertilizing  material,  and  the  large  areas  required 
to  be  covered.  A  city  like  New  York  or  Boston  would  require  an 
area  of  sewage  farms  quite  as  large  as  the  city  itself.  Until  arrange- 
ments can  be  made  to  run  sewers  well  into  the  country,  and  to  dis- 
charge the  material  over  large  areas,  it  need  not  be  expected  that 
this  plan  would  be  generally  successful  in  this  part  of  the  world. 
The  large  rainfalls  which  come  to  us  would  also  be  in  the  way  of 
its  adoption.  The  plan  having  one  system  of  sewers  for  storm 
water  and  another  for  house  drains,  would  admit  of  greatly  simpli- 
fying the  question  of  the  disposal  of  sewage. 

A  new  system  of  sewer  construction  has  come  into  use  during 
recent  years  in  France  and  Germany.  It  is  known  as  the  Monier 
system.  It  is  intended  to  do  away  with  the  use  of  brick,  stone  or  other 
similar  material.  A  thin  wall  and  surrounding  of  concrete,  filled 
in  with  wire  and  light  metal  are  used  in  lieu  thereof.  The  excava- 
tion is  made  in  the  usual  manner,  then  a  frame  work  of  heavy  wire 
is  constructed  so  that  the  meshes  are  from  two  to  four  inches  in 
diameter  To  this  is  fitted  the  concrete  coating,  which  is  put  on  in 
the  form  of  a  wall  entirely  surrounding  the  mesh,  and  of  a  thick- 
ness varying  from  two  to  four  inches.  It  might  be  suggested  that 
this  construction  is  not  strong;  but  when  we  remember  that  rail- 
road bridges  of  long  spans  are  now  being  constructed  on  the  same 
principle,  that  roofs  for  warehouses,  factories  and  other  important 
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structures  are  being  constructed  according  to  the  Monier  system, 
we  may  rest  quietly  on  this  score.  The  first  use  to  which  the  Monier 
system  of  construction  was  put  was  in  building  sewers.  Its  great 
strength  immediately  suggested  the  construction  of  bridges,  roofs 
and  other  work  of  that  character. 

Monier  culverts  for  country  roads  are  now  being  made  accord- 
ing to  the  above  plan.  That  is,  a  wire  frame  work  is  formed  span- 
ning the  stream  or  ditch  below  it ;  one  inch  from  the  under  side  of 
the  wire  is  placed  a  form  made  of  inch  boards.  The  wire  is  blocked 
so  that  it  can  not  approach  the  form  or  board  center  under .  it  by 
an  inch.  On  top  of  this  is  placed  the  cement  concrete,  in  a  way  to 
surround  the  wire  and  come  some  few  inches  above  it.  The  abut- 
ments and  foundations  of  the  culvert  are  made  of  the  same  material, 
and  the  hole  is  filled  with  road-making  material  to  the  proper  level, 
to  conform  to  the  general  contour  of  the  road  itself. 

The  first  use  of  this  Monier  principle  in  architectual  work  was 
for  glass  factories.  Monier,  the  inventor  of  this  system,  was  a 
Frenchman.     His  patents  were  taken  out  some  years  ago  and  have 

now  about  expired. 

«     «     « 

In  many  of  the  cities  of  Europe  the  sewers  occupy  a  very  dis- 
tinct relation  to  street  cleaning.  It  is  the  custom  in  Paris  to  brush 
all  of  the  refuse  on  the  street  into  the  gutters,  turn  on  the  water 
and  drive  it  into  the  sewers.  This  is  a  part  of  the  street  cleaning 
operation.  One  will  notice  in  time  of  snow  that  the  street  sweepers 
come  out  in  force  and  sweep  all  the  snow  possible  into  the  gutters, 
turn  on  the  water  and  wash  it  into  the  sewers.  As  soon  as  the  sun 
appears  and  there  is  a  little  thaw  the  ice  and  all  of  the  refuse  mat- 
ter, which  is  a  part  of  it,  is  immediately  treated  in  the  same  way. 
In  the  matter  of  cleaning  the  streets  one  need  not  imagine  that  any 
very  large  volume  of  material  is  washed  into  the  sewers.  It  is  an 
every  day  operation.  On  the  street  in  which  the  writer  lived  dur- 
ing eleven  months  of  his  stay  in  Paris  three  street  sweepers  could 
be  seen  every  morning  between  eight  and  half-past  eight,  marching 
in  line  up  one  side  of  the  street  and  down  the  other.  This  cleaned 
a  wide  street.  After  they  had  passed  over  it  the  water  was  turned 
on  from  the  waterworks,  which  were  designed  particularly  for  street 
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cleaning.  For  a  few  minutes  only  it  would  show  unclean  in  the 
gutters;  after  this  the  stream  of  water  would  be  as  clear  as  a  moun- 
tain stream.  The  water  used  for  this  purpose  in  Paris,  it  may  be 
known,  is  pumped  directly  from  the  Seine.  The  drinking  water  is 
a  separate  and  distinct  system.  It  comes  from  lakes  thirty  or  forty 
miles  distant.  However,  it  is  no  uncommon  sight  in  Paris,  after 
the  water  has  been  running  a  few  minutes  in  the  gutters,  to  see 
housekeepers  take  their  buckets,  go  to  the  outside,  and  with  dippers 
fill  them  with  water.  In  truth,  no  one  feels  any  great  anxiety  about 
its  cleanliness.  When  one  can  see  the  yellow  sand  washing  over 
the  stones  in  the  gutter  and  notice  its  perfect  cleanliness  he  feels 
fully  assured  as  to  its  character.  When  streets  are  cleaned  every 
day  or  every  two  or  three  days  there  is  really  very  little  impure  ma- 
terial to  be  washed  away.  If  one  leaves  a  street  for  a  year  or  two 
years  without  cleaning,  or  if  a  community  does  the  same  thing,  the 
flushing  of  the  gutters  from  the  water  works  is  altogether  a  very 
serious  operation.  The  adjustment  of  the  grades  on  the  Paris 
streets  is  so  nice  that  when  those  who  have  charge  of  the  flushing 
of  the  gutters  desire  to  change  the  direction  of  the  flow  of  the  water 
they  merely  throw  down  a  piece  of  jute,  which  forms  a  dam.  On 
the  relatively  level  streets  this  changes  the  direction  of  the  flow. 
This  indicates  not  only  nice  street  cleaning,  but  at  the  same  time 
fine  engineering.  A  piece  of  jute  sacking  may  not  form  a  dam 
more  than  two  inches  high,  yet  it  is  sufficient  to  change  the  direc- 
tion of  the  current  from  a  gutter  flushing  hydrant,  and  thus  aid 

the  street  cleaning. 

•     •     • 

In  many  sections  of  the  United  States  the  question  of  the  dis- 
posal of  sewage  is  quite  different  from  what  one  finds  it  either  in 
Great  Britain  or  England.  While  there  are  more  days  of  rain  in 
either  of  these  countries  than  with  us,  on  the  other  hand  we  have 
very  heavy  rains,  which  are  not  known  to  the  sections  named.  Even 
through  the  northern  parts  of  the  United  States  rain-falls  of  a  semi- 
tropical  character  are  not  uncommon.  Therefore,  a  plant  having 
to  do  with  the  disposal  of  sewage,  either  on  the  irrigating,  filtering 
or  precipitation  plan  would  be  found  unsatisfactory.  A  rainy  sea- 
son in  France  is  practically  without  heavy  rains.    It  may  rain  every 
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day  for  weeks  and  months,  yet  the  rain  is  never  heavy  and  no  one 
is  ever  seriously  inconvenienced  by  it.  In  the  United  States  we  may 
have  several  days  of  dry  weather  followed  by  one  or  two  days  of 
heavy  rain-fall  which,  under  ordinary  arrangements  having  to  do 
with  the  disposal  of  sewage,  brings  about  a  very  embarrassing  con- 
dition. A  plant  arranged  either  for  sewer  irrigation,  filtration  or 
precipitation  in  England,  Germany  or  France,  would  oftentimes 
be  found  utterly  inadequate  for  an  American  city  of  smaller  popu- 
lation and  area.  It  would  appear  from  the  above  statement  that  a 
plan  having  to  do  with  the  disposal  of  the  sewage  of  cities  in  Amer- 
ica would  be  more  successful  were  the  house  drainage  separated 
from  the  general  street  drainage. 

The  house  drainage  would  be  measurably  uniform  ;   while,  of 
course,  the  street  and  rain-fall  drainage  would   be  influenced  alto- 
gether by  climatic  conditions.     Our  country  is  too  new  and  the 
evils  of  the  pollution  of  streams  are,  at  this  time,  not  suflBciently 
pronounced,   or,   to   be  exact,    not   sufficiently   to   bring   about   a 
serious    consideration    of    this    problem.      If    one   considers   the 
question  closely  he  will  find,  however,  that  few  or  none  of   the 
large  cities  of   America  are  provided  with  pure  drinking   water, 
and  that  its  impurity  is  largely  owing  to  the  discharge  of   sew- 
age material  into  the  source  of  drinking  water  supply.     While  this 
question  is  not  altogether  a  live  one  at  this  time,  it  is  sure  so  to  be 
within   a    few   months   all   over    this    country. 
Those   who   are   practically    interested  in  water 
supply  realize  this  state  of  affairs  and  when  they 
are  addressed  by  those  not  liable  to  give  them 
trouble,  they    uniformly    acknowledge   the  true 
condition  of  things,  which  is  that  few  or  none  of 
the  water  companies  of  the  large  cities  and  towns 
are  fully   satisfied    with   the   character  of  their 
water  supply.     This  is  true,  owing  to  the  dis- 
charge of  sewage  material   into  the   sources   of 

LOUIS  H.  GIBSON.  i     •      i    • 

See  biographical  Sketch    drinking  water  Supply. 

In  January  number,  _        .       rr     j^  -i 

i803,pag«i6.  Louis  H.  Gibson. 


Digitized  by 


Google 


ROAD  ENGINEERING  EXTRAORDINARY.  137 

ROAD  ENGINEERING  EXTRAORDINARY. 

The  most  unique  road  engineering  project  in  which  the  writer 
was  ever  engaged  was  while  in  Europe,  surveying  off  the  North 
British  coasts.  An  engineer  proposed  throwing  a  road  across  the 
narrowest  part  of  the  channel  separating  Britain  from  Ireland,  which, 
between  Cantire  in  Scotland  and  Tor  point  on  the  Hibernian  coast, 
is  little  over  a  dozen  miles.  The  specification  was  for  a  national 
highway  of  the  uniform  width  of  100  yards,  to  have  two  roads,  a 
double  railway  track,  and  two  foot  paths  for  passengers.  Like 
all  big  undertakings,  this  project  has  now  been  in  abeyance  for 
years.  Every  now  and  then  it  crops  up,  and  will,  I  suppose,  one 
day  be  constructed.  For  the  edification  of  engineers  in  other  coun- 
tries who  may  ever  have  this  kind  of  work  in  view,  some  notes  on 
the  scheme  will  be  useful.  I  will  reproduce  a  few  of  the  inventive 
engineer's  remarks  contained  in  a  brochure,  and  leave  an  opinion  to 
be  formed  by  the  reader: 

The  water  which  divides  Great  Britain  from  Ireland  is  all  that 
exists  to  maintain  the  actuality  of  a  divided  nation. 

Link  the  two  islands  by  an  isthmus,  and  one  realm  becomes  a 
fact.  Only  14)^  miles  of  water  divide  the  two  countries  at  Cantire, 
a  distance  so  insignificant  in  the  estimation  of  engineers  that  a  bar 
could  be  erected  easily  and  expeditiously  to  join  the  islands  forever, 
the  bar  serving  for  free  transit  from  shore  to  shore,  and  excluding 
the  inflow  of  the  mighty  gulf  stream  which  now  floods  the  Irish  sea, 
loughs,  and  shores  of  the  eastern  coasts  of  Ireland  and  western 
shores  of  Scotland,  England  and  Wales. 

The  ship-way  for  the  vessels  from  the  north  Atlantic  to  the  Irish 
sea  could  be  by  two  canals  of  short  lengths  at  Cambeltown  and  Tar- 
bert,  through  the  peninsula  of  Cantire,  in  addition  to  the  existing 
one  at  Crinan  into  the  Clyde.  The  effect  of  diverting  the  gulf 
stream  from  the  Irish  sea  would,  it  is  estimated,  cause  the  subsi- 
dence of  the  Irish  sea,  so  as  to  lay  bare  1,000,000  acres  of  land  now 
covered  by  shallow  water  on  the  shores  and  loughs,  and  favor  nat- 
urally land  drainage  near  the  coasts. 

By  contrast  with  a  similar  undertaking,  the  reclamation  of  the 
Zuyder  Zee  by  a  dyke  twenty-five  miles  long  (now  in  progress  in 
Holland),  it  has  many  advantages.     In  my  proposal  for  joining 
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Great  Britain  and  Ireland,  the  distance  is  ten  and  a-half  miles  less 
than  the  Holland  dyke  now  in  progress,  and  the  stone  and  earth  for 
the  isthmus  are  close  on  the  spot,  ready  for  gravitation  from  the 
Mounts  of  Genmakeram  (1,300  feet  high),  Carnlea  (1,200  feet), 
Clady  (1,000  feet),  Escort  (980  feet),  also  from  Dees  Point  at  Can- 
tire.  In  Holland  the  materials  have  to  be  brought  from  a  dis- 
tance. 

The  whole  subject  has  been  stated  succinctly  in  two  editions  of  a 
pamphlet  on  and  entitled  '*  The  Land  Junction  of  Great  Britain  and 
Ireland, "published  about  1880-82  (by Templeman brothers,  36 Great 
Portland  street,  London),  with  charts  of  the  proposed  bar  to  form 
a  high  causeway  from  land  to  land,  and  of  the  currents  of  the  in- 
flow of  the  gulf  stream,  marked  shaving  six  knots  an  hour.  The 
greatest  depth  is  400  feet.  The  sub-stratum  of  the  sea  bottom  is  of 
shells,  stone  and  rock — an  admirable  base  for  a  superstructure 
which  the  genius  of  the  present  age  might  create  to  mark  an  epoch 
of  modern  science,  conjoined  to  patriotism. 

For  six  months  the  present  writer  was  engaged  in  observations 
of  all  the  bearings  of  this  notable  scheme,  and  it  is  deemed  worthy 
of  the  equal  consideration  of  those  who  have  the  welfare  of  England 
in  mind.  As  a  national  work  carried  out  at  public  cost,  so  as  to 
insure  a  free  way  for  the  united  island,  I  estimate  the  cost  at  be- 
tween two  and  three  millions  of  pounds,  if  convict  labor  were  used, 
and  the  time  required  to  effect  the  junction  and  cut  two  short 
canals,  about  two  or  three  years.  /.  C  King. 


Mr.  John  Charles  King  is  an  Englishman,  London  born, 
country  bred,  with  a  wide  range  of  experience  in  his  pro- 
fession—a surveyor  and  engineer— acquired  by  travel  and 
important  managerial  positions,  in  which  road-making, 
drainage  and  forestry  were  leading  features. 

His  love  of  hard  work  in  land  improvement,  building, 
farming,  etc.,  seems  to  have  left  him  ample  leisure  in  the 
midst  of  his  work  for  literary  pursuits — for  contributions 
of  various  scientific  papers  for  English,  French  and  Ameri- 
can journals,  and  for  the  lighter  effusions  of  fancy  in  verse 
and  lyric  pieces.     "A  Hundred  Songs  From  the  Saddle" 
(some  written  on  horseback  during  the  waits  at  cover-side, 
mainly ),  attest  his  versatile  genius. 
Naturally,  amongst  his  writing,  road-making,  highway  law  and  drainage  are 
fittingly  explanatory  of  his  experience  of  fourteen  years  on  the  highways  as  sur- 
veyor, and  of  his  inventions  of  a  simple  road-bonding  tram-rail,  non-slipping  horse- 
shoes, horizontal  balance  of  body  of  two- wheeled  vehicles  on  steep  nills,  three- 
wheeled  omnibus  (trail-wheel  behind),  cylindrical  carts   for  road  or    rail,  for 


Digitized  by 


Google 


ORIGINAL  RESPONSIBILITY  OF  CITY  CIVIL  ENGINEERS.         139 

dust,  or  refuse,  and  numberless  minor  inventions  in  agricultural  implements  and 
machinery.  In  cultivation  of  crops  his  system  of  interlining  doubles  the  yield. 
Of  course,  his  prime  aim  is  the  unification  of  the  British  kingdom  by  his  large 
idea— which  he,  however,  thinks  but  a  small  enterprise  practically,  as  it  is  a  work 
of  gravitation  and  cementation  of  materials.  It  has  won  encomiums  for  its  origin- 
ality and  comprehensiveness  from  all  the  statesmen  of  England  for  the  past 
fifteen  years.  But  politics  are  a  sensitive  trade-cult,  and  "The  Tom  Fiddler's 
Ground"  that  his  isthmus  would  obliterate,  would  spoil  the  "greedy  gain"  now 
made  by  both  parties  that  play  the  game  of  politics  in  England. 

He  is  the  projector  of  The  Road,  a  riding  and  driving  journal,  issued  from 
time  to  time  by  the  firm  of  King  A  Co.,  50  Booksellers'  Row,  London,  of  which  he 
is  now  the  head. 


ORIGINAL  RESPONSIBILITY  OF  CITY  CIVIL  ENGINEERS. 

Through  the  agitation  of  the  press  the  community  at  large  are 
becoming  awakened  to  the  demands  for  the  physical  improvement 
of  our  cities,  towns,  and  villages. 

An  investigation  of  these  demands  reveals  the  fact  that  a  great 
portion  of  them  arise  from  a  want  of  a  sufficient  or  proper  plan  of 
original  improvement,  which  now  necessitates  a  reconstruction  at 
a  considerable  if  not  not  complete  loss  of  the  original  improve- 
ment. 

Such  things  justly  provoke  the  tax-payer  who  is  now  called 
upon  to  bear  the  burden  and  bear  the  consequences  of  errors  that 
should  have  been  avoided.  Frequently,  these  errors  have  been 
made  from  want  of  advice  and  direction  by  a  competent  engineer. 
More  often  they  have  been  made  because  of  the  '*  penny-wise  and 
pound  foolish  "  policy  so  largely  pervading  smaller  city  and  town 
governments. 

Many  engineers,  who  have  had  their  plans  subject  to  such  a  pol- 
icy, are  to-day  endeavoring  to  escape  the  criticism,  now  shifted 
upon  them  by  these  economists,  by  saying,  *'  I  told  you  so,"  but 
their  excuse  is  not  readily  accepted  and  probably  they  deserve 
part  of  the  "roasting  "  they  are  getting. 

Professor  McNally,  the  Chicago  phrenologist,  says  an  engineer 
requires  a  large  development  of  the  perceptives  so  as  to  see  the  fu- 
ture requirements  of  an  undertaking,  and  also  well  developed  tact 
to  continue  and  have  adopted  plans  tending  to  that  end.  Herein 
common  sense  and  the  science  agree. 

No  engineer  should  engage  upon  an  undertaking  without  giv- 
ing it  a  thorough  investigation  with  all  its  surroundings.     No  mat- 
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ter  how  small  the  undertaking  there  will  be  local  and  modifying 
influences  to  be  considered  and  dealt  with.  At  this  point  the  en- 
gineer may  employ  his  perceptive  faculties  in  apprehending  what 
future  requirements  may  possibly  be,  although  present  indications 
may  not  point  to  them  as  even  probabilities. 

While  he  must  of  necessity  be  a  practical  man,  ever  ready  to 
meet  and  deal  with  emergencies,  he  must  have  a  broad  enough 
mind  to  live  like  a  Blaine,  a  generation  ahead  of  his  associates. 

It  is  the  duty  of  every  professional  man  to  keep  a  pace  ahead  6f 
his  fellow-man  in  knowledge  and  thought  of  matters  pertaining  to  his 
chosen  profession,  and  we  have  a  right  to  expect  of  him  that  he  shall 
see  the  end  from  the  beginning  and  be  in  a  sense  an  educator  of  public 
opinion  in  his  line,  especially  in  impressing  upon  those  by  whom 
he  is  employed  the  necessity  of  following  his  directions.  For  in- 
stance, an  engineer  who  is  associated  with  a  district  to  be  improved 
for  residence,  should  observe  what  the  natural  features  and  condi- 
tions thereof  are  and  study  how  to  further  aid  nature  in  supplying 
details  that  will  conform  to  the  general  plan  usually  so  wisely  laid 
before  us.  He  should  be  willing,  by  conversation  and  contributions 
to  the  local  press,  to  call  attention  to  the  necessity  of  starting  in  on 
developments  in  a  proper  manner.  He  can  roughly  diagram  how 
drainage  basins  should  be  associated,  streets  laid  out,  parks  and 
public  grounds  reserved,  etc. 

Too  many  engineers  act  as  though  they  think  their  skill  is  only 
to  be  employed  in  battling  down  and  destroying  what  nature  has 
placed,  as  though  they  were  obstacles  in  his  way. 

People  of  artistic  taste  in  home  surroundings  welcome  the  sur- 
veyor possessing  enough  art  and  originality  to  break  away  from  the 
old  stereotyped  form  of  rectangular  platting  and  provide  them  with 
something  true  to  nature  and  breaking  the  monotony  of  sameness. 
Some  general  form  must  be  observed  to  provide  convenience  and 
conform  to  leading  thoroughfares,  as  the  special  cases  may  require. 
While  the  opportunity  is  thus  at  hand  to  follow  and  develop  what 
nature  has  provided,  a  proper  system  of  sewerage  and  drainage  can 
be  easily  inauguarated.  These  are  matters  almost  invariably  de- 
ferred until  after  street  construction,  when  they  properly  should 
precede  them. 

In  the  January  number  of  Paving  and  Municipal  Engineer- 
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iNG,  Mr.  J.  W.  See,  of  Hamilton,  0.,  makes  the  assertion  that  sewers 
'*have  nothing  whatever  to  do  with  the  question  of  streets."  I 
should  like  to  change  his  expression  by  saying  streets  should  have 
nothing  to  do  with  sewers.  So  far  as  my  observation  and  study 
has  led  me  I  favor  the  removal  of  sewers  from  streets  to  alleys, 
which  should  be  more  commodious  than  they  are  usually  platted. 
But  to  say  that  sewers  should  have  no  part  with  street  drainage  is 
rather  a  broad  assertion  which  will  bear  much  study  and  should  be 
determined  for  each  special  town  or  district.  Whatever  the  disposal 
of  street  drainage  may  be,  the  first  grade  made  should  be  such  as 
will  meet  all  future  requirements.  I^et  no  false  economy  be  prac- 
ticed upon  the  grade. 

Mr.  See,  in  the  article  before  referred  to,  makes  an  excellent 
point  on  the  importance  of  bringing  a  street  to  a  proper  gradient  by 
cutting  rather  than  by  filling.  It  is  seldom  advisable  to  make  a 
fill  of  any  great  length  in  front  of  property  that  is  not  too  low  for 
drainage. 

The  portion  of  grass  plot  or  tree  space  and  of  planting  should 
early  be  arranged  for.  Trees  are  usually  planted  too  close  to 
the  sidewalks,  and  in  later  years  their  roots,  which  so  eagerly  seek 
the  sand  bedding  of  the  pavement,  will  be  sure  to  break  and  derange 
the  best  stone,  concrete  or  brick  pavement. 

Having  collected  all  required  data,  a  course  of  study  and  inves- 
tigation of  the  best  practice  upon  the  proposed  improvement  should 
be  made.  The  investigation  should  not  stop  with  the  reading  of 
one  man's  ideas,  the  report  of  one  method  employed  in  a  similar 
case,  or  the  visiting  of  the  nearest  work  of  the  same  class,  but  the 
collection  of  facts  and  data  from  good  authority  holding  different 
views  and  employing  different  practice.  These  will  aid  you  in 
your  deliberations  to  decide  upon  a  method  to  pursue. 

There  are  engineers  ever  ready  to  furnish  oflScials  '*  standard  *' 
printed  plans  and  specifications  so  finely  prepared  as  to  fit  all  cases 
— like  a  patent  medicine — and  about  as  reliable. 

It  is  in  the  display  of  an  understanding  how  to  manage  the  vary- 
ing conditions  of  the  case  that  makes  an  engineer  valuable  and  ap- 
preciated. He  should  be  original  but  not  an  experimenter  or  given 
to  the  introduction  of  new  schemes  for  their  novelty.  Having  ma- 
tured the  plans  another  obstacle  is  frequently  met  in  having  them 
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sanctioned  by  a  higher  authority.  It  is  surprising  to  notice  how 
many  men  think  they  possess  a  correct  idea  of  how  any  piece  of 
public  work  should  be  executed. 

Another  evil  sometimes  encountered  is  one  of  the  legal  profes- 
sion, who  imagines  he  must  prepare  the  specifications  in  connection 
with  the  contract.  Possibly  he  has  an  old  class-mate,  now  a  prac- 
ticing engineer  in  another  state,  who  sent  him  specifications  which 
he  had  prepared  for  similar  work  there.  If  such  be  the  case,  he 
should  be  admitted  with  the  patent  medicine  man. 

These  are  grievances  rather  than  responsibilities  too  well  known 
to  the  engineer  to  bear  enlarging  on  here.  Any  objections  raised 
should  be  patiently  heard,  considered  and  accepted  for  what  they 
are  worth.  Valuable  suggestions  and  thoughts  often  come  from  a 
very  unexpected  source. 

Engineers,  as  a  class,  are  rather  sensitive  regarding  their  pet 
theories,  and  have  a  dread  of  admitting  an  error  of  judgment  or 
practice ;  but  they  should  be  willing  to  receive  advice  and  make 
modifications  if  good  attend  it.  In  case  of  doubt  or  disagreement, 
consult  a  brother  member  of  the  profession. 

This  point,  in  conclusion,  I  would  like  to  impress  :  Do  not 
lower  your  professional  or  personal  dignity  by  permitting  your  plans 
and  operations  to  be  altered  or  modified  so  as  to  divert  the  intention 
for  which  they  were  projected,  or  bring  discredit  upon  your  work. 
Do  not  let  the  man  who  is  so  narrow-minded  or  selfish  as  to  be  will- 
ing to  **  let  the  future  take  care  of  itself  "  influence  you.  Neither 
be  discouraged  because  the  majority  may  not  be  in  your  favor,  for 
more  than  once  the  whole  world  has  been  wrong  and  one  man  right. 
Do  not  be  stubborn,  but  be  firm.  Better  sacrifice  the  few  dollars 
you  expected  to  earn  and  respectfully  decline  a  position  where  you 
can  not  exercise  your  judgment,  than  for  the  policy  of  pleasing  a 
few  lay  yourself  and  your  ennobling  profession  subject  to  everlast- 
ing censure  of  those  who  will  follow  and  suffer. 

Frank  Knight. 
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AN  INSTANCE  OF  VILLAGE  IMPROVEMENT. 

In  the  spring  of  1881,  J.  H.  Bromwell,  Mayor  of  Wyoming, 
Ohio,  in  his  annual  message,  called  the  attention  of  the  village 
council  to  the  good  work  that  had  been  done  by  the  Village  Im- 
provement Society  and  urged  the  necessity  of  having  a  general  sur- 
vey made  of  the  village,  that  an  intelligent  system  of  grades  might 
be  established  and  public  improvements  made  upon  a  uniform 
system.  The  recommendations  of  the  mayor  were  adopted  by  coun- 
cil and  I  was  engaged  to  make  a  topographical  survey  of  the  village 
in  order  that  suflScient  data  might  be  obtained  for  carrying  out 
further  improvement.  Upon  the  completion  of  this  preliminary 
work,  the  village  council  immediately  commenced  the  actual  work 
of  improvement,  which  has  been  carried  forward  from  the  spring 
of  1882  to  the  present  time  on  the  plans  recommended.  The  total 
length  of  streets  in  the  village  in  1882  was  61,334  lineal  feet;  in 
1892,  70,334  lineal  feet.  Since  1882,  50,032  lineal  feet  of  streets 
have  been  improved  at  a  cost  of  $22,500.  Prior  to  1888  Wyoming 
had  but  little  to  boast  of  in  the  way  of  sidewalks,  but  in  that  year 
she  became  one  of  the  pioneers  in  the  new  sidewalk  crusade,  and 
the  following  statement  shows  what  has  been  done  in  this  very  im- 
portant part  of  public  work  since  then : 

CEMENT   SIDEWALKS    LAID    IN   WYOMING. 

1888. . . .  5,985  lineal  feet $5,936  02 

1889     . .  3,450  "        1,336  47 

1890. . . .  2,274  "        1,546  50 

1801....     415  "        32162 

1892. . .  .49,133  '*        41,844  88 

61,257  "        $50,985  49 

The  total  length  of  single  walks  liaid  in  cement  being  eleven  and 
three-fifth  miles. 

In  1888  the  question  of  issuing  bonds  to  the  amount  of  $15,000 
for  sewerage  was  favorably  voted  upon  and  a  commission  was  ap- 
pointed to  submit  a  general  plan  for  the  sewerage  of  the  village. 
Under  the  direction  of  this  plan  and  the  sewerage  committee  of 
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council  there  has  been  expended  for  sewerage  purposes  the  sum  of 
$12,350. 

The  total  amount  expended  for  public  improvements  during 
this  period  has  therefore  been  as  follows : 

For  street  improvements $22,500  00 

For  sidewalks 50,985  49 

For  sewerage 12,350  00 

Total $85,835  49 

Add  amount  paid  for  school  buildings  including  new  High 
School  property 35,000  00 

Total $120,835  49 

The  above  amount  while  representing  the  amount  actually  paid 
by  the  village  government  does  not,  however,  represent  all  that  has 
been  expended  for  public  improvements  and  there  should  be  added 
$25,000  each  for  amusement  hall  and  electric  light  plant,  making 
a  total  of  $170,835.49. 

As  the  last  item  of  public  improvements  we  would  call  attention 
to  the  new  water-works,  just  finished  at  a  cost  of  $35,000.  The 
plant  consists  of  a  fine  pumping  station,  containing  first-class 
boilers,  three  deep  well  pumps,  and  one  large  force  pump ;  also 
there  are  six  and  one-half  miles  of  pipe  and  a  reservoir  with  a  ca- 
pacity of  3,000,000  gallons. 

There  are  two  boilers  set  in  one  battery  but  bricked  so  that  they 
can  be  run  either  together  or  separately.  They  have  a  combined 
capacity  of  150  horse-power.  They  are  made  of  the  finest  grade  of 
flanged  steel,  three-eighths  of  an  inch  thick,  and  are  capable  of  car- 
rying a  working  pressure  of  150  pounds. 

The  source  of  water  supply  is  derived  from  driven  wells  each 
eight  inches  in  diameter.  One  of  them  is  159  feet  deep,  one  146 
feet,  another  140  feet  and  another  130  feet.  At  present,  however, 
only  three  of  these  wells  are  being  used. 

The  reservoirs  being  3,000,000  gallons  capacity  and  situated  230 
feet  vertical  height  above  the  pump-house,  give  a  pressure  of  very 
nearly  100  pounds  to  the  square  inch.  The  10-inch  pipe  leading 
down  from  the  reservoir,  distributing  the  water  through  the  village 
is  about  one  mile  long  and  will  deliver  at  the  lower  end  2,188  gal- 
lons of  water  per  minute  and  will  supply  eight   IJ-inch   smooth 
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nozzle  fire  streams,  and  with  100  feet  of  rubber-lined  2i-inch  hose, 
each  nozzle  will  throw  a  fire  stream  to  a  vertical  height  of  146  feet, 
or  a  horizontal  distance  of  186  feet. 

As  to  whether  these  improvements  have  paid  for  themselves  or 
not,  we  find  a  conclusive  answer  in  the  affirmative  by  comparing 
the  valuation  of  property  in  1882  with  that  in  1892.  In  1882  the 
tax  valuation  was  $500,000.  In  1892  the  tax  valuation  was 
$1,200,000.  E.  F.  Layman. 

E.  F.  Layman  was  born  in  Cincinnati  in  1836,  educated  in 
the  public  schools,  studied  mechanical  engineering  in  the 
office  of  Frank  Millward,  and  civil  engineering  in  the  office 
of  R.  L.  Read.  He  was  head  draughtsman  at  a  number  of 
the  large  factories  before  beginning  the  practice  of  civil  en- 
gineering. He  was  assistant  engineer  on  the  Indianapolis 
Belt  railway  in  1873  and  was  in  charge  of  surveys  for  the 
Cincinnati  depot  grounds  on  the  Cincinnati  Southern  rail- 
way in  1875  and  1876.  Since  then  he  has  been  engineer  of 
the  village  of  Wyoming,  Ohio,  since  1881,  and  has  had  charge 
of  the  construction  of  its  water-works  and  other  public  im- 
provements. He  is  also  engineer  for  five  other  villages  in 
Hamilton  county,  besides  having  a  large  private  pratice. 


MAINTENANCE  OF  ROADS  IN  FRANCE. 

III. 

From  the  method  of  maintaining  a  macadamized  road,  as  I  have 
described  it  in  my  last  two  articles,  one  might  conclude  that  the 
filling  of  the  depressions  in  the  road  can  not  equal  the  amount  of 
stuff  taken  away,  and  consequently  the  thickness  of  the  macadam 
must  continually  decrease;  this  is  very  true;  in  fact,  if  it  was  found 
convenient  or  necessary  to  lower  the  elevation  at  some  given  places, 
it  would  be  quite  possible  to  so  direct  the  cleaning  as  to  let  the 
wagons  wear  off  the  whole  surface  uniformly  or  nearly  so,  but,  on 
the  other  hand,  if  the  engineer  thinks  the  macadam  is  getting  too 
thin,  it  is  an  easy  matter  to  raise  the  surface. 

From  experience,  we  know  that  soon  after  the  operation  of 
spreading  new  material,  as  indicated  in  my  last  article,  there  ap- 
pear new  depressions  that  will  ordinarily  disappear  under  the  ac- 
tion of  cleaning  and  traffic;  then,  if  we  want  to  raise  the  surface,  we 
may  repeat  our  process  of  spreading  stone  by  patches  exactly  as  we 
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did  at  first,  and  repeat  the  operation  as  long  as  the  weather  permits, 
or  as  long  as  it  is  needed. 

It  will  be  seen  by  that,  that  the  *'  cantonnier  "  can  use  about  as 
much  or  as  little  new  stone  as  he  pleases,  or  as  the  engineer  orders 
him  to  use,  and  yet  keep  his  section  in  good  shape. 

On  a  well  regulated  road  there  must  be  an  amount  of  new  ma- 
terial spread  yearly  on  its  surface  equal  in  weight  to  the  amount  of 
stuff,  mud  or  dust,  that  has  been  raked  or  swept  off;  but  that  ma- 
terial need  not  to  be  exclusively  clean  stone,  because  a  solid  roadbed 
contains,  besides  stone,  a  certain  amount  of  pulverized  stuff  that 
fills  the  interstices;  the  fact  is,  that  if  a  portion  of  a  road  has  lost, 
say  100  cubic  yards  of  stuff,  60  cubic  yards  of  clean  stone  would 
about  replenish  it,  and  as  a  consequence  there  would  be  no  harm  if 
some  dried  mud  was  mixed  with  the  new  stone  in  refilling.  It 
would  sooner  get  packed  together  and  it  would  not  be  so  rough  on 
the  wagons.  It  is  easy  to  see,  then,  that  a  judicious  use  of  mud 
might  be  quite  an  item  in  maintaining  a  road-bed,  both  in  economy 
and  convenience  to  travel. 

From  what  I  have  said  it  will  be  seen  that  maintenance  of  roads 
consists  of  two  operations — removing  the  mud  and  dust,  and  spread- 
ing of  new  material.  The  first  operation  requires  constant  atten- 
tion, while  the  second  requires  constant  attention,  good  judgment 
and  some  experience. 

This  method  of  refilling  by  patches  can  not  be  exclusively  em- 
ployed. In  cities,  for  instance,  the  surface  is  allowed  to  wear 
down  uniformly,  and,  when  needed,  general  refiUings  are  made, 
covering  the  whole  road,  which  is  then  sprinkled  and  rolled  as  soon 
as  possible.  But  here  I  am  speaking  especially  of  roads  through 
the  country  where  the  patching  method  is  mostly  used. 

It  will  be  seen  that  such  method  requires,  as  a  whole,  constant 
attention,  and  the  best  way  to  get  that  is  to  divide  the  road  into 
sections  to  be  under  the  charge  of  one  man.  The  length  of  such  a 
section  ought  to  be  such  that  the  '*  cantonnier  "  is  kept  busy  the 
whole  year  round,  yet  able  to  keep  it  in  good  order.  He  gets  used 
to  his  section  and  knows  the  bad  places  where  particular  care  is 
needed.  The  length  of  those  sections  can  not  be  given  here  even 
approximately.  It  depends  on  the  amount  of  trafl5c,  on  the  suc- 
cession  of   seasons,    on   the    quality   of   stone,    etc.     In    France, 
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where  travel  may  be  estimated  at  probably  five  to  ten  times  what 
it  would  be  here,  sections  are  from  one-half  of  a  mile  to  one 
mile. 

Experience  has  proven  that  roads  wear  off  in  summer  just  as 
much  as  in  winter.  Of  course  this  does  not  apply  to  northern 
climates  where  snow  covers  and  protects  them  for  months  every 
year;  yet  as  the  proper  time  for  spreading  new  stone  is  in  the  spring 
of  the  year,  it  is  often  found  advisable  to  give  the  *' cantonnier  " 
some  extra  help  to  enable  him  to  get  through  with  that  most  im- 
portant part  of  his  work  in  proper  time.  For  instance,  in  some 
countries  or  in  some  years  the  winter  will  hold  on  until  the  spring 
is  too  short  and  but  few  repairs  can  be  done.  Then  it  will  be  neces- 
sary to  rush  for  a  while  and  stop  during  the  summer  season,  to  start 
again  in  the  autumn,  if  the  weather  permits. 

There  will  be  plenty  of  work  for  the  '*  cantonnier  '*  during  the 
summer.     He  has  to   repair  the  ditches,  to  keep  the  road-bed  in 
shape,  to  attend  to  the  trees,  and  get  the  material  ready  for  the  next 
season.     I  will  speak  of  those  extra  works  after- 
wards, and  while  we  are  speaking  of  maintain- 
ing the  macadam,  and  before  we  get  through 
with  it,  I  will  add  that  in  spite  of  all  the  vigi- 
lance  of  the  engineer,   through  some   extraor- 
dinarv  rainy  season,  or  through  the  carelessness 
of  some  ''cantonnier,"  some   parts  of   a    road 
may  get  so  badly  out  of  repair  that  they  will 
.     '  need  extra  precaution  and  extra  work  to  reclaim 

ABTHUB  LAOBON.c.  E.      thcm  bcforc  thcy  are  totally  ruined. 
%^j2Knamb![r^  Ncxt  month   I   propose  to   tell  how  repairs 

1898,  page  17.        ^^^  made.  Arthur  Lagron. 


PAVING  BRICK  ;   THEIR  MANUFACTURE  AND  USE. 

[At  the  recent  meeting  of  the  National  Brick  Manufacturers' 
Association,  in  Louisville,  Ky.,  the  following  paper  on  ''Paving 
Brick ;  Their  Manufacture  and  Use,"  was  read  by  Mr.  W.  S.  Will- 
iams, of  Canton,  Ohio :] 

The  clay  should  contain  the  proper  amount  of  silica,  aluminum 
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and  iron,  with  the  necessary  amount  of  alkalies  to  thoroughly  flux 
it.  The  silica,  aluminum  and  iron  are  practically  non- volatile,  and 
will  receive  a  high  degree  of  heat  without  injury. 

The  clay  must  be  tempered  or  pugged  not  with  so  much  water  as 
to  produce  a  hydraulic  resistance  in  compressing  it,  but  with  just  a 
little  water,  just  enough  to  induce  a  molecular  change  in  the  clay  ; 
it  should  be  compressed  to  its  utmost  density,  so  as  to  assist  nature 
as  much  as  possible  in  forming  a  compact  mass.  In  drying,  the 
clay  will  creep  together  and  shrink  until  the  particles  touch  each 
other  and  then  stop. 

The  rest  of  the  water  must  be  taken  off  at  a  red  heat,  when  more 
shrinking  takes  place.  The  brick  at  this  stage  is  ready  to  become 
a  semi-molten  mass,  and  if  properly  treated,  when  done,  the  prod- 
uct should  be  a  dense  homogeneous  mass,  from  center  to  exterior. 

Vitrified,  so  to  speak,  throughout,  not  in  structure  or  series  of 
structures,  but  a  dense,  compact  mass,  they  should  be  so  treated  as 
not  to  become  crystalline,  or  of  a  vitreous  nature,  but  tough  or  an- 
nealed as  it  were,  so  as  to  have  the  greatest  cohesive  strength  possi- 
ble. This  gives  us  a  material  with  greater  strength  than  any  now 
known.  In  a  crushing  test,  as  shown  by  our  testing  laboratories, 
the  vitrified  brick  proves  to  be  about  one-third  stronger  than  gran- 
ite. 

Trautwine,  who  is  regarded  as  authority  by  all  civil  engineers, 
assumes  the  weight  of  ordinary  brick  work  as  112  pounds  per  cubic 
foot,  and  that  it  would  crush  under  thirty  tons  per  square  foot ; 
then  a  vertical  column  of  it,  600  feet  in  height,  would  crush  at  its 
base  under  its  own  weight,  and  average  granites  that  weigh  165 
pounds  per  cubic  foot  would  sustain  a  vertical  column  of  8,145  feet 
before  crushing  at  its  own  base.  Hence,  as  vitrified  brick  stand 
over  one-third  more  under  a  crushing  strain  than  granite,  the  brick 
vertical  column  will  be  over  ten  thousand  feet  in  height  before 
crushing  at  its  base,  under  its  own  weight.  Trautwine  gives  the 
average  crushing  strength  of  granite  at  six  hundred  tons  per  square 
foot,  and  from  the  best  information  we  can  get,  our  testing  labora- 
tories give  the  average  crushing  strength  of  good  vitrified  brick  as 
over  nine  hundred  tons  per  square  foot. 

Vitrified  brick  are  comparatively  new  to  our  architects,  and 
their  value  is  as  yet  almost  unknown  to  them,  but  in  the  near  fut- 
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ure  this  brick  must,  of  necessity,  take  a  very  important  place  with 
them,  when  they  once  thoroughly  understand  that  they  take  no 
dampness  and  are  stronger  and  more  durable  than  granite. 

In  our  larger  cities  where  the  air  is  tunneled  with  fifteen  and 
twenty-story  buildings,  the  width  and  strength  of  walls  is  a  very 
important  matter.  Space  can  be  economized  in  thickness  of  the 
walls  by  reason  of  great  strength  of  the  brick.  In  case  it  is  neces- 
sary, they  may  be  buttressed  either  exterior  or  interior,  or  both, 
and  thus  more  room  secured  in  the  structure. 

In  a  vitrified  brick  building,  there  should  be  a  brick  used  in  the 
interior  of  the  building  made  of  the  proper  proportions  of  clay  and 
sawdust  or  its  equivalent.  This  brick  should  be  burned  until  it  is 
thoroughly  vitrified,  the  sawdust  being  consumed  in  burning,  the 
brick  left  honey-combed,  or  full  of  air  cells  as  it  were.  This  brick 
should  be  carried  up  with  the  masonry  as  an  inside  lining  of  the 
walls  in  the  interior  of  the  structure  ;  no  furring,  no  lath  required, 
plastering  can  be  applied  directly  on  the  walls.  The  cellar  should 
be  paved  with  vitrified  brick,  and  no  brick  allowed  in  the  entire 
structure  that  is  not  vitrified. 

This  would  give  us  a  structure,  the  walls  of  which  would  have 
great  strength,  fire-proof,  practically  a  non-conductor  of  heat  and 
cold  by  reason  of  the  air  cells  in  the  inside  course  of  brick,  walls 
perfectly  dry,  as  they  would  not  absorb  a  particle  of  moisture  from 
turret  to  the  bottom  of  the  foundation,  a  fact  which  can  not  be  said 
of  any  other  known  building  material;  and  with  this  end  in  view  it 
is  absolutely  requisite  tharwe  make  the  very  best  vitrified  brick;  that 
quality  and  not  quantity  should  be  the  end  to  accomplish.  The  peo- 
ple of  this  country  are  now  investing  their  money  in  permanent 
improvements,  and  they  demand  the  very  best  material  that  can  be 
produced. 

The  paving  of  streets,  and  roadways,  has  for  a  long  time  been 
a  source  of  much  anxiety  to  the  engineer.  Granite,  expensive,  noisy 
and  eventually  slippery  and  becomes  as  rough  as  coble-stone  pave- 
ment. Asphaltum,  costly,  slippery  and  does  not  wear  well.  Macadam 
grinds  up  and  forms  a  paste  when  wet,  and  is  carried  off  by  the 
wheel  in  the  shape  of  mud,  when  dry  it  blows  away,  and  is  lasting 
and  wears  well  only  when  there  are  one  or  two  feet  of  snow  upon  it. 
Wood  is  not  lasting  and  is  a  great  absorbent,  consequently  unhealthy. 
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Vitrified  brick,  however,  has  taken  a  great  load  from  the  engineer's 
mind.  It  is  durable,  comparatively  noiseless,  inexpensive  and 
easily  repaired. 

In  the  vitrified  brick,  treated  as  heretofore  spoken  of,  we  have  the 
combined  silica,  aluminum,  and  iron;  the  resultant  product  gives  us  a 
material  that  is  harder  than  steel  and  of  cohesive  strength,  a  mate- 
rial that  will  not  be  affected  by  the  iron  or  steel  tires  of  wagons. 

No,  the  calks  and  toes  of  the  horseshoe,  the  twelve  chisels  on  the 
shoes  of  each  horse,  are  undoubtedly  the  greatest  enemy  paved  streets 
have  to  contend  with.  The  ingenius  blacksmith  may  change  from 
iron  shoes  to  steel  and  keep  these  chisels  in  excellent  repair,  yet 
this  steel  must  give  way  to  the  vitrified  brick.  This  is  the  first  pav- 
ing material  yet  found  that  would  resist  the  horse's  shoe.  When  the 
brick  are  manufactured  as  heretofore  described,  there  is  no  way  of 
calculating  the  life  of  a  brick  pavement,  as  there  seems  to  be  noth- 
ing that  can  wear  it.  The  brick  are  hard,  and  yet  do  not  become 
slippery,  the  draft  horse  always  securing  a  good  foothold. 

In  vitrified  brick,  the  civil  engineer  will  find  just  what  he  has 
been  looking  for,  in  permanent  structures,  such  as  arches,  tunnels, 
sub-structures  of  all  kinds,  conduits,  and  especially  in  sewers.  If  he 
is  constructing  a  sewer  where  there  is  much  grade,  he  will  find  a 
material  that  will  withstand  the  rasping  and  filing  of  all  the  sand 
and  gravel  that  will  pass  though ;  it  being  vitrified  it  is  non-absorb- 
ent. Acids  and  noxious  gases,  will  not  affect  them,  and  find  no 
place  there.  In  a  sanitary  point  of  view,  this  fact  the  engineer 
dares  not  overlook. 

Vitrified  brick  have  come  to  stay,  and  have  been  staying  on  the 
face  of  the  earth  for  a  long  time.  By  the  rivers  of  Babylon  and 
Ninevah  we  find  that  there  have  been  unearthed  glazed  brick,  and 
brick  enameled.  In  the  great  brick  city  of  Babylon,  Babylon  the 
city  of  brick,  occupying  in  extent  five  times  more  than  the  present 
site  of  London,  environed  by  a  wall  of  brick,  three  hundred  feet  in 
height  and  eighty-five  feet  in  width,  we  find  that  the  hanging  gar- 
dens were  sustained  by  brick  arches,  brick  laid  in  bitumen  the 
equivalent  of  our  combined  coal,  tar  and  ashphalt,  the  bed  of  the 
river  paved  with  brick,  and  in  their  temples  brick,  vitrified  to  azure 
hue,  after  being  placed  in  position  in  the  structure.  Stamped  in  the 
brick,  their  first  system  of]writing  is  given  us,  viz.,  the  cuneiform.  On 
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what  were  once  the  banks  of  the  Euphrates  and  Tigris  rivers  we 
find  handed  down  to  us  the  history  of  thousands  of  years  ago.  It 
tells  us  of  the  deluge,  when  the  face  of  the  earth  was  covered  with 
waters.  It  informs  us  of  the  first  great  kingdom  after  the  subsidence 
of  the  waters.  We  have  stamped  upon  brick  the  name  of  one  of 
their  first  great  rulers,  viz.,  Nimrod,  the  mighty  hunter  before  the 
Lord.  This  history  was  not  handed  down  to  us  written  upon  the 
columns  of  stone,  nor  monuments  of  brass.  Such  material  seems  to 
have  succumbed  to  the  action  of  the  ages.  But  it  is  given  to  us  on 
clay  tablets.     Simply  brick,  and  nothing  more. 

[In  the  general  discussion  on  the  paper,  remarks  were  made  as 
follows:] 

Mr.  Adams:  Mr.  Williams  has  given  us  a  very  comprehensive 
paper.  It  is  a  revelation  to  many  of  us.  We  have  been  advised  of 
the  fact  that  brick  when  well  made  and  properly  dried  and  burned 
and  laid,  is  the  coming  pavement  for  this  country.  And  I  want  to 
impress  this  fact  upon  this  convention.  Nothing  can  stop  the  prog- 
ress of  brick  for  durable,  lasting  street  pavements  but  the  brick- 
makers  themselves,  by  making  an  inferior  article.  It  is  with  the 
brickmaker  and  upon  him  alone  that  depends  the  future  of  this 
great  industry.  In  our  city  we  have  several  miles  of  brick  pave- 
ments, and  we  have  one  street,  I  am  glad  to  say,  it  has  only  one 
square  laid  with  brick,  that  the  pavement  is  wearing  out  after  one 
season  of  ordinary  travel.  We  do  the  brick  paving  industry  a  great 
injury  when  we  turn  out  anything  but  a  good  brick. 

Joseph  Stafford,  Springfield,  111.:  I  have  left  the  past  behind 
me  and  from  now  on  am  going  to  live  in  the  future.  In  my  judg- 
ment it  is  not  a  question  of  paving  brick  for  street  pavements,  but 
how  to  get  the  proper  clays  and  how  to  make  them  tough.  I  am 
here  to  say  that  I  believe  the  clays  that  are  right  among  the  shales 
is  the  best  for  making  paving  brick.  This  may  seem  a  little  strange, 
but  I  believe  in  telling  the  truth  as  it  appears  to  me.  It  is  not  a 
question  of  selling  brick  for  street  pavement,  but  a  question  of  how 
to  make  them . 

W.  A.  Rieman,  Vincennes,  Ind.:  I  can  heartily  agree  with 
what  Brother  Adams  said  about  the  quality  of  paving  brick 
made  throughout  the  country.  I  know  from  personal  observation 
that  many  who  are  claiming  to  make  paving  brick  are  not  doing 
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anything  of  the  kind.  I  visited  a  yard  sometime  ago  where  they 
are  turning  out  a  large  number  of  these  so-called  paving  brick;  they 
are  made  in  a  very  inferior  manner  and  do  not  answer  at  all  the 
description  of  a  paving  brick.  I  asked  the  manufacturer  why  he 
turned  out  that  class  of  brick,  and  he  said:  *'0h,  they  are  all 
right;  they  look  all  right,  and  we  can  sell  them.'*  Gentlemen,  a 
brick  of  that  kind  has  a  tendency  to  discourage  the  use  of  paving 
brick,  and  it  is  illustrated  in  the  city  of  our  honorable  president  as 
well  as  in  several  other  cities. 

Mr.  Rieman  read  extracts  from  a  report  of  a  special  committee 
of  the  board  of  public  improvements,  of  St.  Louis,  who  visited 
Philadelphia,  Washington,  D.  C,  Wheeling,  W.  Va.,  Chicago,  Cin- 
cinnati, Columbus  and  Newark,  for  the  purpose  of  examining  the  brick 
pavements.  The  committee  concluded  that  it  was  not  advisable  at 
present  to  recommend  the  use  of  brick  as  a  paving  material  for 
streets. 

D.  V.  Purington  :  I  want  to  say  that  brick  paving  has  probably 
never  received  a  more  severe  blow  than  from  the  article  just  read, 
and  which  was  printed  in  the  papers  throughout  the  country.  I 
have  no  doubt  but  that  the  report  of  the  committee  was,  to  a  great 
extent,  true,  and  while  I  do  not  want  to  get  up  a  discussion  as  to 
the  clays  in  the  different  parts  of  the  country,  I  want  to  say  that  in 
every  town  mentioned  in  that  report  the  paving  brick  were  made  of 
clay  largely  of  a  fire-clay  nature  and  not  of  shale.  If  the  committee 
from  St.  Louis  had  desired  to  make  a  fair  report  as  to  the  paving 
brick  throughout  the  country,  they  should  have  visited  some  of  the 
cities  where  shale  clay  brick  were  used,  and  not  selected  all  where 
fire-clay  brick  were  used.  Mr.  Adams  struck  the  key-note  of  the 
situation.  We  should  be  more  careful  in  the  selections  in  the  matter 
of  paving  brick  than  of  building  brick.  If  a  brick  is  a  little  oflE 
color,  in  laying  up  a  wall,  you  can  lay  it  in  the  center  and  it  will 
not  appear  in  the  face  of  the  wall,  and  it  will  not  hurt  the  wall,  or 
the  man  who  puts  up  the  building,  or  the  one  who  makes  the  brick. 
But  in  paving  a  street,  every  single  individual  brick  is  exposed, 
and  a  half-dozen  soft  brick  will  ruin  the  reputation  of  the  brick- 
maker  and  the  man  who  lays  the  street,  and  I  want  to  impress  it 
upon  the  minds  of  the  men  who  make  paving  brick,  that  there 
is  no  part  of  their  work  so  important  as  the  sorting  of  their  brick. 

In  the  first  place,  Washington  has  not  a  single  street  paved  its 
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entire  length  with  brick  of  any  kind  or  character.  I  myself  visited 
Washington  to  investigate  the  conditions,  and  I  found  that  the 
board  of  commerce  had  ordered  a  brick  pavement  laid  in  front  of 
their  building.  And  the  man  who  laid  the  street  laid  brick  for  a 
length  of  about  150  to  250  feet  on  one  side  ot  the  street,  and  on  the 
opposite  side  of  the  street  they  had  laid  150  feet  with  asphalt  and 
100  feet  with  granite  blocks  and  the  other  50  feet  with  wooden 
blocks;  that  proves  that  part  of  the  report  in  regard  to  Washington 
false.  In  regard  to  Columbus,  the  statement  in  regard  to  the  num- 
ber of  miles  is  absolutely  false.  It  looks  as  though  these  reports 
had  been  prepared  in  the  interest  of  the  asphalt  companies.  Now 
Mr.  Adams  has  given  you  a  sermon  in  a  few  words,  you  gentlemen 
who  are  manufacturing  paving  brick,  and  all  who  are  contem- 
plating the  manufacture  of  paving  brick.  You  must  have  thor- 
oughly prepared  product  and  a  thoroughly  burned  product;  and, 
gentlemen,  you  must  not  put  anything  else  on  the  market.  I  say 
if  you  follow  that  rule  it  will  not  be  a  question  as  to  what  kind 
of  paving  to  use,  but  it  will  be  a  question  of  getting  the  brick. 

Mr.  Eudaly  :  I  want  to  say  a  word  about  Columbus.  We  have 
a  State  Association  in  Ohio,  and  at  one  of  our  conventions  a  gen- 
tleman came  in,  and,  when  the  subject  of  brick  pavements  was 
being  discussed,  told  us  that  there  was  a  street  in  Columbus  where 
they  had  paved  part  of  the  street,,  several  blocks,  I  think,  with 
brick,  and  the  other  half  with  stone,  and  had  allowed  the  pave- 
ments to  lie  for  a  certain  length  of  time,  and  had  finally  taken  up 
the  stone  and  laid  down  brick.  This  happened  in  the  very  city  of 
Columbus  named  in  the  report.  As  has  been  said  before,  the  brick 
pavement  is  the  pavement  of  the  future,  and  there  is  no  questioa 
about  it.  It  is  simply  a  question  of  making  good  brick.  Let  us 
look  at  it  from  a  business  stand-point.  The  man  who  has  the  best 
paving  brick,  the  best  building  brick,  or  the  best  of  any  kind  of 
clay  ware,  is  the  man  who  is  going  to  sell  it,  so  long  as  he  is  in  the 
business.  There  is  no  question  but  that  brick  is  better  than  as- 
phalt and  stone,  and  the  people  are  finding  it  out,  and  brick  are 
going  down  in  the  streets  and  roadways  of  this  country,  and  there 
is  no  help  for  it.  Every  pavement  that  is  put  down  makes  it  more 
sure,  and  the  manufacturer  who  starts  early  to  make  brick  that  are 
good  is  the  man  who  is  going  to  make  the  money. 

D.  P.  Guise:     I  read  an  article  in  the  Public  Ledger,  of  Phila- 
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delphia,  very  favorable  to  brick  pavements,  and  about  the  same 
time  there  was  an  article  published  in  the  Times  condemning  brick 
pavements,  and  I  said  to  myself,  there  is  a  ''  nigger  in  the  wood- 
pile" somewhere.  Brick  manufacturers  are  aware  that  the  asphalt 
companies  are  doing  all  in  their  power  to  oppose  the  brick  pave- 
ments. Last  year,  I  do  not  remember  just  what  time,  a  gentleman 
came  to  me  and  said,  if  you  will  make  your  paving  brick  three 
inches  thick,  five  inches  wide  and  twelve  inches  in  length  I  will 
take  your  entire  product.  He  said  we  want  to  meet  a  competition 
on  the  part  of  the  asphalt  companies,  and  gave  as  an  argument  that 
large  size  brick  were  more  salable,  consequently  he  wanted  a  large 
size  brick.  I  spoke  of  this  thing  to  show  what  opposition  we  are 
working  against. 

E.  R.  Harper,  Akron,  0.:  About  ten  years  ago  the  question  of 
street  paving  came  up  in  the  city  of  Akron.  For  two  or  three  years 
it  waa  a  fight  between  the  asphalt  people  and  the  stone  people  and 
the  brick  people,  but  we  finally  succeeded  in  getting  brick  pavements 
down  on  the  streets,  and  I  am  proud  to  say  that  since  then  we  have 
no  pavement  of  any  other  description,  and  you  will  never  see  any- 
thing but  brick  laid  in  the  streets  of  Akron.  In  the  matter  of  brick 
pavements  the  manufacturers  must  always  keep  quality  in  mind. 
One  mistake  paving  brick  manufacturers  make  and  have  been 
making  is,  they  say  to  property  owners  and  members  of  council 
and  parties  about  to  bid  for  a  pavement,  ' '  I  can  furnish  it  to  you 
so  much  cheaper  than  any  other  pavement,"  and  then  you  are 
compelled  to  put  your  brick  upon  no  foundation  at  all,  compara- 
tively. You  go  to  the  council  and  say,  "  I  am  going  to  put  the 
brick  in  on  a  sand  foundation,"  and  you  put  your  brick  upon 
a  sand  foundation  and  enter  into  competition  with  an  asphalt 
company  that  has  put  their  pavement  down  on  a  hard  rock  founda- 
tion, and  I  say  you  are  making  a  mistake.  No  board  of  improvement 
should  be  led  to  believe  that  it  is  going  to  cost  much  less  to  put 
down  a  brick  pavement  than  any  other  pavement.  Nine  years  ago 
after  the  discussion  that  had  followed  my  urging  the  use  of  brick 
pavements,  a  committee  was  appointed,  and  they  made  a  tour  of 
cities  that  had  brick  pavements — Wheeling,  Bellaire  and  several 
other  cities — ^and  they  came  back  with  a  report  that  settled  the  brick 
question  in  Akron  for  that  time,  because  those  people  had  laid  the 
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brick  down  on  a  sand  foundation,  and  the  result  was  the  committee 
found  there  worn  out  pavements ;  the  brick  were  not  injured,  but 
they  did  not  stop  to  consider  that,  they  simply  said  the  brick  are 
not  good.  You  ought  to  educate  your  engineer  that  brick  ought 
to  have  a  good  foundation  upon  which  they  can  rest  and  rest  all 
the  time.  So  far  as  the  brick  are  concerned,  they  are  all  right,  but 
you  must  have  a  good  solid  foundation.     [Applause.] 

Frank  B.  McAvoy:  I  want  to  say  a  few  words  in  regard  to 
street  pavements  in  Philadelphia.  We  have  thirty-five  miles  of 
streets  paved  with  brick,  and  with  few  exceptions  where  the  brick 
put  down  were  put  down  right  the  streets  are  in  first-class  condi- 
tion, and  the  majority  of  the  members  of  the  city  council  are  of  the 
opinion  that  it  is  a  good  pavement,  and  would  like  to  see  more  put 
down.  The  teamsters  like  it,  they  say  it  is  easier  on  the  horses, 
and  prefer  it  to  any  other  pavement.  So  far  as  our  council  is  con- 
cerned, you  can  have  anything  you  want  in  our  city  if  you  are 
willing  to  pay  for  it.  Last  year  there  was  put  down  in  Philadelphia 
10,000,000  brick,  and,  in  the  future,  brick  will  be  laid  in  Philadel- 
phia. We  are  slow  in  some  things,  but  we  are  doing  the  fair  thing 
in  the  way  of  pavements  of  brick. 

Mr.  Adams:  I  would  like  to  say  to  my  friend  from  Akron,  that 
the  brick  street  to  which  I  referred  in  the  city  of  Indianapolis,  and 
which  is  now  practically  worthless,  was  laid  on  a  concrete  stone 
foundation  of  the  very  best  character. 

On  motion  of  Mr.  C.  S.  Ettla,  of  Clearfield,  Penn.,  it  was  de- 
cided that  the  standard  size  of  brick  for  paving  purposes  be  the 
same  as  a  standard  size  for  building  brick,  that  is,  S^x4x3H , 
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The  village  of  Medina,  New  York,  is  the  location  of  the  cele- 
brated sandstone  quarries.  The  corporation  is  about  two  miles 
square,  and  contains  five  thousand  people.  It  is  divided  into  four 
parts  by  the  Erie  canal,  extending  east  and  west,  and  by  the  Oak 
Orchard  creek,  which  runs  from  south  to  north.  The  surface  slopes 
to  the  north  and  toward  the  creek.  The  creek,  north  of  the  canal, 
runs  in  a  deep  gorge.     The  rock  lies  quite  near  the  surface,  and 
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renders  it  necessary  to  exercise  great  care  in  designing  sewers  so  as 
to  have  them  deep  enough  to  answer  the  purpose,  and  not  to  entail 
unnecessary  expense  by  going  too  deep  in  rock  cutting.  There  were 
in  the  village  two  or  three  stone  drains,  with  rubble  walls,  laid  dry, 
and  covered  with  flagging.  These,  in  course  of  time,  were  made 
to  do  duty  as  sewers,  instead  of  being  restricted  to  their  legitimate 
use  as  drains,  and  with  the  usual  results.  A  large  part  of  the 
village  had  no  drainage  at  all,  except  on  to  the  surface  of  the 
ground. 

For  a  long  time  efforts  have  been  made  to  get  sewers  built  for 
the  relief  of  some  particular  locality,  but  without  success.  In  1889 
the  legislature  passed  an  act  authorizing  incorporated  villages  to 
appoint  boards  of  sewer  commissioners.  There  are  five  of  these 
commissioners,  and  they  serve  for  five  years  without  pay.  They  are 
not  to  be  all  of  the  same  political  party ;  one  goes  out  each  year. 
By  a  little  management  the  board  of  trustees  of  the  village  of  Medina 
was  induced  to  appoint  sewer  commissioners  under  the  act  of  1889. 
The  sewer  commission  is  authorized  to  expend  not  to  exceed  one 
thousand  dollars  for  sewer  plans  for  the  village.  These  plans  must 
be  submitted  to  the  state  board  of  health  for  their  approval  before 
they  become  effective.  The  state  board  of  health  sends  an  expert 
sanitary  engineer  to  look  the  ground  over  with  the  plans  in  hand. 
Their  action  is  based  on  his  report. 

If  the  taxpayers  so  decide,  the  whole  system  may  be  put  in  at 
once  and  the  village  bonded.  Otherwise,  on  a  proper  petition  of 
the  property  owners  on  any  street,  the  sewer  commission  has  power 
to  lay  a  sewer  in  that  street,  if  they  deem  it  proper.  By  an  amend- 
ment of  the  sewer  act  the  streets  which  have  a  continuous  line  of 
sewers  are  to  be  taken  for  sewer  purposes  as  one  street.  This  enables 
people  at  the  upper  end  of  a  line  of  sewers  to  get  an  outlet  when 
those  at  the  lower  end  are  all  opposed  to  it. 

Under  this  law  the  sewer  commission  of  Medina  employed  the 
writer  to  make  plans  for  the  sewerage  of  Medina.  These  plans  were 
duly  approved  by  the  state  board  of  health,  and  in  April,  1891,  the 
first  sewer  was  constructed  on  West  street.  It  is  about  a  half  mile 
long.  Other  petitions  have  since  been  presented,  and  two  and  one- 
third  miles  additional  of  sewers  have  been  built.  I  will  now  de- 
scribe the  method  of  preparing  the  plans  : 

Center  street  runs  through  the  village  from  east  to  west,  entirely 
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across  the  corporation.  West  street  runs  from  the  corporation  line 
on  the  south  to  the  canal  on  the  north.  By  running  a  transit  line 
through  these  two  streets  they  could  be  platted,  and  nearly  all  the 
other  streets  platted  from  them  by  measurement,  without  the  taking 
of  angles.  The  levels  were  run  through  the  centers  of  the  streets 
and  alleys,  care  being  taken  to  note  accurately  the  street  intersec- 
tions. The  party  consists  of  a  leveler,  two  tapemen  using  a  steel 
tape,  and  a  rodman.  The  hind  taperaan  notes  the  street  intersec- 
tions. Buildings  with  low  foundations  or  extra  deep  cellars  are 
made  note  of.    Angles  in  streets  between  intersections  are  measured. 

After  the  map  is  made,  the  contour  lines  are  drawn,  the  location 
of  the  main  outlet  is  decided  upon,  and  the  study  of  the  location  and 
grades  and  sizes  of  the  sewers  begins,  the  nearness  of  the  rock  being 
kept  constantly  in  mind.  After  the  depths  were  determined  the 
grades  were  fixed,  care  being  taken  to  keep  the  top  of  small  sewers 
discharging  into  larger  ones  level  with  the  top  of  the  larger  ones, 
or  a  little  higher  where  possible.  The  sizes  of  the  sewers  which  do 
not  take  surface  water  were  then  calculated  by  Weisbach's  formula, 
and  the  storm  water  sewers  by  the  formula  proposed  by  J.  W.  Adams. 
Although  Weisbach's  formula  is  much  used  in  sewer  calculations,  it 
does  not  strictly  apply.  The  formula  supposes  that  the  water  enters 
at  one  end  of  a  pipe  and  discharges  at  the  other,  while  in  a  sewer  the 
liquid  enters  the  whole  length  of  it.  There  is  also  the  matter  of 
minimum  grades.  Writers  on  sewer  construction  give  lists  of  grades 
to  secure  a  given  velocity,  on  the  supposition  that  the  pipe  runs 
half  full,  while  the  truth  is  that  the  upper  ends  of  small  sewers 
have  only  a  very  small  stream  drizzling  through  them,  with  much 
less  than  the  theoretical  velocity  due  to  the  given  grade. 

The  writer's  greatest  tribulations  have  been  in  the  rebuild- 
ing of  old  drains.  They  are  annoying  from  the  sewage  found  in 
them,  and  the  constant  discharges  from  house  drains,  and  also  from 
demands  of  lot  owners  who  have  usually  small  dry  stone  drains  con- 
necting their  cellars  with  the  old  sewer.  They  insist  that  these 
stone  drains  be  connected  with  the  new  sewer.  They  get  in  the 
trenches,  in  the  way  of  the  workmen,  and  stand  and  measure  and 
argue  as  to  the  proper  pieces  of  pipe  they  need  to  make  the  connec- 
tion. If  their  house  drain  is  choked  with  earth,  and  you  miss  it 
and  do  not  leave  a  Y  branch  exactly  opposite  to  it,  then  the  flood- 
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gates  of  wrath  are  opened  wide.     My  experience  teaches  me  to  avoid 
the  rebuilding  of  old  drains. 

The  following  is  a  list  of  the  lengths,  sizes,  depths  and  percentage 
of  rock  in  sewers : 


Length. 

Size. 

Depth. 

Per  cent  rock. 

788 

24  inches. 

7  feet. 

0.0 

462 

18 

6     " 

0.0 

1,094 

15 

7     " 

5.0 

485 

12 

8     " 

5.0 

1,354 

10        " 

8      " 

15.0 

6,615 

8 

7M" 

728 

6 

6>^" 

8.0 

The  contract  was  let  for  a  lump  sum  of  $11,500,  or  about  one 
dollar  a  foot.  There  are  three  Y  branches  to  each  100  feet  of  sewer. 
There  are  eighteen  lampholes  and  sixteen  manholes.  The  man- 
holes are  built  of  stone  taken  from  the  trenches  and  covered  with  a 
cast  iron  cover.  The  lampholes  are  made  of  vertical  pipe,  covered 
with  a  cast  iron  cover.  The  present  prospects  are  that  the  contract- 
ors will  make  a  reasonable  profit. 

I  have  written  this  paper  to  call  attention  to  the  provisions  of 
the  New  York  sewer  act,  and  also  to  the  method  of  making  sewer 
maps  by  co-ordinates,  using  two  long  streets  at  right  angles,  or 
nearly  so,  as  co-ordinate  axes.  0.  C  Gillett. 
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MUNICIPAL  MATTERS  AT  THE  NA- 
TIONAL CAPITAL. 

The  recent  cold  spell  created  con- 
siderable activity  in  municipal  mat- 
ters in  Washington,  and  it  is  pre- 
dicted that  a  great  reform  will  grow 
out  of  that  frigid  period  to  some- 
what compensate  for  the  many  an- 
noyances and  inconveniences  put 
up  with  by  citizens  here. 

The  cold  weather  seemed  to  affect 
nearly  every  department  of  munici- 
pal work.  The  quality  of  the  gas 
produced  a  good  deal  of  profanity. 
The  freezing  of  water  pipes  was 
equally  productive  of  a  loss  of  re- 
ligion, and  consequent  to  this  were 
fines  imposed  for  wasting  water, 
upon  householders  who  preferred 
to  let  the  water  run,  than  to  patron- 
ize the  opulent  plumber,  and  last, 
but  not  least,  the  garbage  contract- 
ors and  street  sweeping  con- 
tractors, came  in  for  their  share  of 
vigorous  criticism. 

The  quality  of  the  gas  during 
the  cold  spell  was  notably  so  in- 
ferior that  it  has  led  to  no  end  of 
comment,  and  it  is  very  likely  that 
it  will  become  the  subject  of  con- 
gressional inquiry;  in  fact,  Senator 
McMillan,  chairman  of  the  district 
committee,  has  already  been  author- 
ized to  investigate  as  to  whether 
there  is  ground  for  the  complaint 
which  haa  been  made,  with  regard 
to  not  only  the  quality  of  the  gas 
used  in  the  city  of  Washington, 
but  the  price  paid  for  it.  Senator 
Spooner  and  others  held  a  lengthy 
inquiry  into  these  matters  some 
time  ago,  but  no  report  was  ever 
made  to  the  Senate,  nor  was  action 


taken.  The  inquiry  into  the  mat- 
ter is  now  to  be  taken  up  with  the 
question  left  off,  and  an  attempt 
will  be  made  to  secure  a  report  at 
this  session. 

The  Washington  Gas  Company, 
on  the  other  hand,  declare  that  the 
gas  is  better  to-day  than  ever  be- 
fore. The  gas  company's  inspector 
of  lamps  says  that  the  complaints 
as  to  faulty  street  illuminations 
ought  not  to  be  laid  to  the  quality 
of  gas.  The  same  trouble,  freezing 
in  the  service  pipes,  has  worried 
the  people  of  other  cities,  and  is 
worrying  some  of  them  still.  He 
thinks  that  his  company  has  suc- 
ceeded admirably,  and  he  can  only 
find  nine  lamps  out  of  5,600  on 
which  to  base  a  complaint.  During 
two  weeks  of  the  extreme  cold 
weather,  the  gas  company  used 
fifty  gallons  of  alcohol  daily  in  cut- 
ting out  the  frost  from  street  lamps. 

It  is  now  proposed  that  penalties 
be  imposed  upon  the  gas  company 
for  defective  municipal  lighting 
during  the  recent  cold  weather,  and 
the  committee  will  give  the  Wash- 
ington and  Georgetown  Gas  Light 
Company  a  hearing  respecting  this 
matter. 

Another  piece  of  legislation,which 
has  been  hurried  by  recent  cold 
weather,  was  the  passage  by  the 
Senate  of  the  bill  providing  for  the 
removal  of  snow  and  ice  from  the 
sidewalks  and  gutters  of  the  city 
by  the  owner  or  tenants  of  each 
house  or  other  buildings  or  ground 
within  the  first  four  hours  of  day- 
light, after  every  fall  of  snow.  It 
must  be   removed  entirely,  under 


Digitized  by 


Google 


160 


MUNICIPAL  ENGINEERING. 


penalty  of  $1.00  for  each  lot,  for 
every  such  neglect.  If  the  side- 
walks are  covered  with  ice,  they 
must  be  strewn  with  ashes,  sand, 
sawdust,  or  some  other  substance 
which  will  insure  the  safety  of  pe- 
destrians. If  the  owner  or  tenant 
fail  to  remove  snow  or  other  ob- 
structions from  the  sidewalks,  the 
commissioners  are  empowered  to 
have  it  done,  and  assess  the  cost  as 
a  tax  against  the  property. 

It  is  stated  that  during  the  past 
thirty  days  more  than  1,700  per- 
mits have  been  issued  by  the  Dis- 
trict of  Columbia,  for  opening 
streets  to  repair  water-pipes  that 
have  frozen  and  burst.  It  is 
claimed  by  some  that  the  latter  re- 
sult is  due  to  the  negligence  of  the 
water  department  in  not  requiring 
such  pipes  to  be  *  *  laid  at  a  depth 
of  not  less  than  thirty-six  inches 
below  the  established  grade/'  as 
the  law  requires.  It  is  estimated 
that  not  less  than  $100,000  have 
been  expended  in  repairing  frozen 
pipes.  Each  citizen,  in  order  to  ob- 
tain a  permit  to  open  a  street  for 
repairing  a  leaky  pipe,  is  required 
to  pay  a  charge  of  $1,  which  tax 
has  created  a  good  deal  of  vocifer- 
ous dissatisfaction,  and  the  water 
department  has  come  in  for  con- 
siderable censure.  It  is  argued 
that  instead  of  profiting  by  past 
experience,  this  department  con- 
tinues to  allow  these  broken  pipes 
to  be  relaid  just  as  they  were  be- 
fore, to  be  frozen  again  the  first  cold 
snap.  In  this  connection  the  man- 
ner in  which  the  south  approaches 
to  the  Aqueduct  Bridge  were  con- 
structed and  re-constructed  by  an 
army  engineer,  after  they  had 
washed  away,  was  recalled.  These 
approaches,  which  are  some  400 
feet  in  length,  are  constructed 
with  paved  cobble-stone  gutters  on 
each  side,  between  the  carriage-way 


and  a  plank  foot- walk.  As  first 
constructed  no  provision  was  made 
for  carrying  off  the  water  during  a 
flood  or  heavy  shower.  The  result 
was  that  during  the  great  flood  of 
June  2,  1889,  the  gutters  and  foot- 
walks  washed  away,  plowing  a  great 
gully  hole  down  fifty  foot  embank- 
ment to  the  river  and  low  ground 
below. 

Instead  of  profiting  by  this  ex- 
perience, the  engineer  in  charge  of 
the  bridge  rebuilt  these  approaches 
exactly  as  they  were  before,  to  be 
washed  away  again  by  a  thunder 
shower  just  one  month  after  the 
June  flood.  They  were  then  con- 
structed properly  as  they  should 
have  been  at  first,  with  a  great  mid- 
grade  at  the  gutter,  and  chutes  each 
side  of  the  gutter  to  carry  the  water 
down  the  embankment. 

One  gentleman  said  the  other  day 
that  it  is  no  exaggeration  to  say  that 
more  than  $3,000,000  has  been 
squandered  during  the  past  ten 
years,  on  public  works  in  the  Dis- 
trict of  Columbia,  by  army  engin- 
eers. One  item  consisted  of  $2,- 
570,279.39,  which  was  buried  by 
army  engineers  in  a  four-mile  tun- 
nel, abandoned  as  worthless. 

A,  I.  P. 

Washington,  Feb.  18,  1893. 


OPINIONS   AS    TO    THE    MERITS    OF 
PAVEMENTS. 

In  a  paper  on  the  subject  of 
street  paving  read  before  the  Engi- 
neers' Club,  of  Kansas  City,  re- 
cently, Mr.  John  Donnelly,  city 
engineer,  referring  to  opinions  as 
to  the  best  kinds  of  pavement, 
said: 

**  Macadam  will  last  as  long  as 
you  repair  and  take  care  of  it. 
Cedar  blocks  on  concrete  will  con- 
tinue in  fair  condition  for  five  years 
and  with  some  attention  and 
sprinkling  and  repair  it  may  an- 
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swer  for  service  for  four  years 
longer.  Cedar  blocks  on  boards 
will  last  about  four  to  seven  years, 
when  it  gets  beyond  repair  and 
must  be  renewed.  Cypress  blocks, 
about  three  years;  the  material  ap- 
pears to  rot  and  becomes  very  bad 
a  short  time  after  being  laid.  Col- 
orado sandstone,  under  heavy  traf- 
fic, about  five  to  ten  years,  at  which 
time,  if  relaid,  using  some  new 
blocks,  it  will  last  an  equal  period. 
Granite  blocks  will  ordinarily  need 
relaying  in  fifteen  years,  but  is  the 
only  kind  that  will  endure  heavy 
city  traffic. 

**  Brick,  if  of  the  right  kind,  will 
endure  under  ordinary  traffic  about 
ten  years;  on  narrow  streets  under 
heavy  traffic,  it  can  hardly  last 
that  long.  Of  the  durability  of 
asphalt,  I  am  not  as  well  prepared 
to  speak.  The  city  of  Washing- 
ton, among  the  first  to  pave  with 
asphalt,  is  still  using  streets  paved 
more  than  fifteen  years  ago;  al- 
though portions  of  it  have  been 
patched  and  repaired,  no  general 
reconstruction  of  the  streets  has 
been  made.  Our  neighboring  city 
of  Omaha  has  pavements  in  fair 
condition  after  ten  years  of  wear, 
and  while  seamed  and  cracked 
from  shrinking  of  the  wearing  sur- 
face, are  apparently  good  roadways 
and  can  yet  be  cleaned  fairly  by  a 
street  sweeper,  and  are  as  good  for 
general  travel  as  when  first  laid 
down. 

**  In  conclusion,  the  paving  ques- 
tion is  not  settled,  and  quite 
likely  never  will  be.  The  city  of 
Paris  removes  asphalt  to  put  down 
wood;  the  city  of  London  removes 
granite  to  replace  it  with  asphalt; 
the  city  of  New  York  covers  her 
granite  or  trap  (basalt)  blocks  with 
a  sheet  of  asphalt  to  deaden  the 
noise,  and  Chicago  and  St.  Louis 
keep    on    putting     down     granite 


blocks,  as  if  there  was  no  other 
suitable  material  on  earth,  and  the 
more  noise  you  have  the  better. 
A  number  of  interior  cities,  from 
Columbus,  Ohio,  to  Lincoln,  Ne- 
braska, use  brick  and  think  there 
is  no  better  material  to  be  had,  and 
in  those  cities  fortunate  to  have 
parks  and  boulevards  such  high- 
ways paved  with  macadam  and 
gravel  are  the  best  and  safest  drive- 
ways on  earth.  Finally,  we  will 
try  to  pave  and  repave  our  streets 
with  material  the  choice  of  the 
men  who  pay  for  it,  and  trust  they 
may  become  educated  to  know  what 
is  best.'' 

INDIANA  ENGINEERING  SOCIETY. 

The  annual  session  of  the  Indi- 
ana Engineering  Society  in  the 
office  of  the  city  engineer  of  South 
Bend  was  well  attended,  and  there 
were  a  number  of  papers  of  more 
than  ordinary  merit  presented. 
Frank  Hodgman,  of  Michigan, gave 
a  detailed  and  very  graphic  descrip- 
tion of  his  work  as  locating  engineer 
for  some  Rio  Grande  lines  in  the 
mountains  of  Utah.  Some  of  the 
most  difficult  problems  encountered 
by  railroad  engineers  were  detailed 
in  an  interesting  manner.  Wm. 
Whitten  read  an  article  on  Heter- 
odoxical  Methods  in  Sewer  Con- 
struction, which  drew  out  consid- 
erable discussion  because  it  was  not 
in  accord  with  the  established  order 
of  things  (as  is  indicated  by  its 
title).  Mr.  Whitten  has  the  courage 
of  his  convictions,  however,  and  is 
putting  his  ideas  into  brick  and 
mortar.  A  paper  by  M.  A.  Howe 
entitled  Diagrams  of  the  Velocity 
and  Discharge  of  Water  Flowing  in 
Circular  and  Egg-shaped  Conduits, 
called  out  a  discussion  or  debate  on 
the  reliability  of  the  generally  ac- 
cepted   formulas    for    the    flow   of 
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water.  Other  papers  of  more  or  less 
merit  were  read  by  members. 
There  is  one  characteristic  of  this 
year's  work  which  distinguishes  it 
from  that  of  former  years,  and  that 
is  a  tendency  to  a  more  exhaustive 
consideration  of  special  subjects 
rather  than  an  attempt  to  cover  the 
entire  field  of  civil  engineering. 
Legislation  was  let  severely  alone^ 
An  impression  has  obtained  a  foot- 
hold in  some  quarters  that  the  soci- 
ety is  an  organization  for  the  pur- 
pose of  increasing  the  work  and  fees 
of  county  surveyors  and  city  engin- 
eers, but  there  is  no  ground  for  the 
belief,  as  is  shown  by  the  fact  that 
in  the  new  constitution  of  the  soci- 
ety the  Committee  on  Legislation 
does  not  appear  in  the  list  of  stand- 
ing committees.  Since  the  remark- 
able exhibition  of  animosity  toward 
civil  engineers  displayed  at  the  re- 
cent road  congress,  those  men  who 
are  engaged  on  public  works 
throughout  the  state  have  seen,  as 
they  never  saw  before,  the  absolute 
futility  of  attempting  to  convince 
the  public  by  argument  and  reason- 
ing that  all  civil  engineers  and  all 
civil  engineering  are  not  to  be 
measured  by  the  standard  of  the 
local  surveyor  and  his  work.  Pos- 
sibly at  some  time  in  the  future  the 
public  will  recognize  the  value  of 
special  knowledge  in  municipal 
work  as  it  now  recognizes  it  in  med- 
icine or  in  law. 

Some  changes  were  made  in  the 
constitution  which  will  no  doubt  be 
effective  in  widening  the  influence 
of  the  society.  Five  years  of  active 
practice  is  made  the  minimum  for 
members,  but  a  credit  of  three 
years  is  given  on  account  of  a  pro- 
fessional diploma  from  a  reputable 
engineering  or  technical  school. 
Other  changes  of  importance, which 
can  not  be  detailed  here,  were  made. 
W.  M.  Whitten  was  chosen  Presi- 


dent; C.  G.  H.  Goss,  Vice-Presi- 
dent, and  W.  P.  Carmichael,  Sec- 
retary. The  plan  of  the  next  meet- 
ing has  not  been  decided  upon. 


REQUIREMENTS  AS  TO  WIDTH  OF 
TIRES. 

A  tire  ordinance  has  been  passed 
by  the  city  councils  of  Philadelphia, 
applying  especially  to  omnibuses. 
It  regulates  the  license  as  follows  : 
For  an  omnibus  with  its  passengers 
which  does  not  weigh  more  than 
4,000  pounds,  $75  ;  if  the  weight 
be  between  4,000  and  5,500  pounds, 
$100  ;  between  5,500  and  7,000 
pounds,  $150;  over  7,000  pounds, 
$200;  and  no  license  shall  issue  for 
an  omnibus  which  shall,  when 
loaded,  exceed  11,000  pounds.  The 
ordinance  provides  that  all  omni- 
buses running  on  streets  paved 
with  asphaltum  shall  be  provided 
with  flat  tires  of  width  as  follows  : 
For  vehicles  between  4,000  and 
5,000  pounds,  2^4  inches;  between 
5,000  and  6,000  pounds,  3  inches ; 
between  6,000  and  7,000  pounds, 
3H  inches ;  and  for  omnibuses 
weighing,  loaded,  7,000  pounds  and 
upward,  4  inches.  The  penalty  for 
the  violation  of  this  provision  is  a 
fine  of  $100  for  each  and  every  of- 
fense. The  ordinance  is  meant  to 
apply  only  to  omnibuses  running 
regularly  and  continuously  over  the 
streets  of  the  city. 


SOME  RECENT  INVENTIONS. 

A  Street  Sweeper.  490,188.  Jacob 
Edson,  assigned  to  Edson  Manu- 
facturing Company,  Boston,  Mass. 
This  invention  comprises  a  frame 
and  rearwardly  projecting  brush- 
supporting  arms  secured  thereto,  a 
driving-shaft  bearing  provided  with 
tubular  extensions,  and  a  truss  se- 
cured to  the  frame  and  to  the  tubu- 
lar extensions  of  the  driving-shaft 
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bearing  whereby  the  brush  is  sup- 
ported and  adjusted. 

A  Sewer  Well  and  Grate,  490,301. 
Countcil  Munson,  Utica,  N.  Y. 
This  invention  comprises  a  circular 
sewer  well  and  a  curb  section  hav- 
ing a  vertical  grated  curb  face, 
spanning  the  circle  of  the  well  and 
curb  section  of  a  form  whereby  a 
portion  of  the  top  of  the  well  is  ex- 
posed and  a  part  is  covered  by  the 
section,  the  curb  section  being  ro- 
tatable  on  and  independent  of  the 
well,  to  enable  the  curb  face  of  the 
curb  section  to  conform  to  the  curb 
line  of  the  street  without  reference 
to  the  well. 

A  Furnace  for  Burning  Garbage. 
490,582.  William  McClave,  Scran- 
ton,  P.  This  invention  comprises 
a  furnace,  a  central  stack  mounted 
on  its  top  and  constructed  with  a 
circular  combustion  chamber  in  its 
base  and  concentric  with  the  stack, 
a  plurality  of  lateral  combustion 
chambers  in  communication  with 
the  circular  combustion  chamber, 
and  a  system  of  passages  and  chan- 
nel-ways for  supplying  heated  air 
to  facilitate  combustion  and  also 
passages  inclosed  by  suitable  reser- 
voirs or  tubes  for  the  introduction 
of  the  offensive  substances  into  the 
furnace  to  be  burned. 

A  Wood  Water ' pipe.  490,892. 
Melford  D.  Arms,  San  Diego,  Cal. 
This  invention  comprises  a  wood 
pipe  constructed  of  suitable  staves 
having  beveled  edges,  and  formed 
exteriorly  with  circumferential 
grooves,  in  combination  with  a  con- 
tinuous covering  of  wood  veneer- 
ings  secured  to  the  pipe  by  a  ce- 
ment coating,  and  a  spring  band  or 
clasp  surrounding  the  pipe  within 
the  grooves. 

A  Sprinkling  Machine.  490,900. 
Walter  A.  Collins,  Tullytown,  Pa. 
This  invention  comprises  a  revolu- 
ble  truncated  cone-shaped  casting. 


an  axis,  a  water-deflecting  disk  se- 
cured to  the  casing  at  or  near  the 
discharge  end  disposed  at  a  substan- 
tially right  angle  to  the  line  of  the 
axis,  a  water-nozzle  discharging 
within  the  casing  and  means  for 
revolving  the  casing. 

A  Pipe  Coupling.  491,299.  Axtel 
S.  Vogt,  Altoona,  Pa. 

Cement.  491,280.  Bernard  Drey- 
fuss,  New  York,  N.  Y.,  assignor  to 
Rosa  Dreyfuss.  This  invention 
comprises  pulverized  spent  lime, 
pulverized  carbon,  silica,  oxide  of 
iron,  alumina,  lime  and  magnesia; 
and  slacked  rock-lime  and  sand. 

A  Safety  Gate  for  Drawbridges, 
491,177.  AdolphHoeffler  and  Frank 
L.  G.  Chapman,  Stevens  Point, 
Wis.  This  invention  comprises  a 
pivoted  drawbridge  and  a  flexible 
safety  wound  upon  a  shaft  and 
adapted  to  be  closed  by  the  bridge, 
a  locking  device  to  hold  the  gate 
closed,  a  releasing  device  attached 
to  the  bridge  and  adapted  to  trip 
the  locking  device  in  whichever 
direction  the  bridge  may  be  turned 
in  closing  the  draw,  and  an  auto- 
matically operating  winding-up  de- 
vice permanently  connected  with 
the  gate. 

A  Road  Scraper,  491,565.  James 
F.  Kimball,  Tilden,  Maine,  assign- 
or to  the  Western  Wheeled  Scraper 
Company,  Aurora,  111.  This  inven- 
tion comprises  a  carriage  having  a 
front  steering  axle,  a  suspended 
scraper  blade,  a  shaft  geared  to  and 
driven  by  the  front  steering  axle, 
and  a  lifting  mechanism  geared 
with  the  shaft  and  connected  with 
the  scraper  blade  for  lifting  the  lat- 
ter by  the  rotation  of  the  front 
steering  axle. 

An  Apparatus  for  Cleaning  Sew- 
age, etc.  491,796.  William  Birch, 
Manchester,  Eng.  This  invention 
comprises  a  series  of  settling  tanks 
or  compartments  in  juxtaposition 
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on  the  same  level,  the  partition 
walls  being  lower  that  the  sides, 
each  tank  or  compartnent  being 
provided  with  a  false  bottom,  a 
sludge  escape-cock  or  valve  below 
the  false  bottom,  the  latter  being 
formed  of  two  planes  inclined  up- 
wardly towards  one  another  and 
having  an  opening  at  their  apex, 
the  opening  being  provided  with  an 
automatically  closing  flap  and  the 
planes  being  provided  at  or  near 
their  lower  edges  with  small  holes, 
the  total  area  of  which  is  less  than 
the  area  of  the  sludge  escape-cock 
or  valve. 

A  Street  Sweeper,  491,555.  Hale 
E.  Hawk,  Alliance,  0.  This  inven- 
tion comprises  a  framework  having 
vertical  guides,  upper  and  lower 
sprockets,  broom  -  carrying  belts 
mounted  on  the  sprockets  and 
means  for  operating  the  sprockets, 
and  an  axle,  boxes  for  the  same 
mounted  in  the  guides,  wheels 
mounted  on  the  axle,  a  lever  pivot- 
ed to  the  frame  and  provided  with 
a  locking  means,  a  bell -crank 
mounted  in  the  frame,  a  link  con- 
necting the  same  with  the  boxes 
and  a  connecting  rod  between  the 
bell-crank  lever  and  the  first  men- 
tioned lever. 

V.  H.  Lockwoodj  Patent  AtVy, 

Indianapolis,  Feb.  20. 


PIPE  LAYING  IN  THE  RIVER  MAAS. 

Something  novel  in  water  pipes 
is  being  laid  across  the  river  Maas 
at  Rotterdam,  Holland.  The  dis- 
tance is  about  3,000  feet,  and  the 
laying  of  a  rigid  pipe  under  the 
conditions  involved  was  almost  an 
impossibility.  Therefore,  a  flexible 
tube  was  constructed,  composed  of 
short  pieces  connected  with  ball 
joints.  Each  pipe  is  23.5  inches 
in  diameter  and  0.4  inches  thick, 


made  of  mild  steel  and  provided 
with  steel  flanges.  The  ball  unions 
are  cast-iron;  outside  diameter, 
1,350  mm.,  or  4.5  feet;  weight, 
about  2,300  kilos,  or  2.26  tons.  To 
sink  the  tube  two  barges  are  fast- 
ened together,  and  between  them  is 
constructed  a  wooden  inclined  plat- 
form of  about  120  feet  in  length, 
and  one  end  of  which  hangs  in  tho 
furrow  made  in  the  bottom  of  the 
river  to  receive  the  pipes.  The 
tube  is  built  up  on  that  platform, 
one  end  of  the  pipe  being  made 
fast  on  the  bank.  Afterward  the 
barges  are  pulled  back  so  far  that 
there  is  room  enough  on  the  plat- 
form to  put  on  another  length  of 
pipe  with  its  ball  joint,  and  so  on. 
The  length  of  one  pipe  with  union 
is  about  29.5  feet.  The  depth  of 
the  river  is  about  36  feet.  The  work 
has  progressed  rapidly  each  day, 
about  85  feet  being  laid. 


ESTIMATES   FOR   PUBLIC   WORK  IN 
CHICAGO. 

The  public  works  department  of 
Chicago,  111.,  asks  for  $5,969,135 
for  use  in  the  coming  year.  Of  this 
amount  $1,845,637  is  appropriated 
for  streets,  with  $887,442  of  this  to 
be  expended   for   street    cleaning. 

Bridge  construction  calls  for 
$1,014,447;  sewer  construction  and 
maintenance,  $308,320;  Chicago 
harbor,  $262,100;  new  pumps  at 
the  canal  pumping  works,  $105,- 
000.  The  street  cleaning  estimate 
is  based  on  a  cost  of  $22.50  per 
mile  for  sweeping  and  cleaning 
3,437  miles  of  improved  streets  for 
nine  months,  making  a  total  of 
30,933  miles.  For  cleaning  26 
times  a  year  193  miles  of  macadam 
streets,  a  total  of  5,618  miles,  the 
estimated  cost  is  $25  per  mile  for 
the  total  mileage. 
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MUNICIPAL  CONTROL  OF  FRAN- 
CHISES. 

There  seems  to  be  a  rapid  growth 
of  sentiment  throughout  the  coun- 
try in  favor  of  municipal  owner- 
ship of  electric  light  plants.  In 
Kansas  City,  Mo.,  the  question  is 
being  agitated  very  vigorously  by 
the  press  in  favor  of  the  idea,  as  far 
as  that  city  is  concerned,  and  in 
many  other  places  and  in  various 
states  the  same  subject  is  receiving 
popular  consideration. 


GOOD  HEALTH  OF  SEWER  WORK- 
MEN. 

Paris  employs  about  eight  hun- 
dred men  to  keep  her  sewers  in  re- 
pair, and  these  spend  almost  every 
day  of  the  year  under  ground.  Dr. 
Richardson,  an  English  physician, 
who  has  investigated  the  matter, 
states  that  these  men  are  as  healthy 
as  the  average  person,  and  no  other 
eight  hundred  men  in  that  city  are 
so  free  from  zymotic  diseases  as 
they. 


NEW  YORK  CITY'S  WATER  SUPPLY. 

The  daily  water  supply  of  New 
York  City  now  amounts  to  171,- 
000,000  gallons,  as  against  116,- 
000,000  gallons,  the  daily  supply 
prior  to  the  completion  of  the  new 
aqueduct.  The  full  capacity  of  this 
aqueduct  is  over  400,000,000  gal- 
lons daily,  but  there  is  not  yet  suf- 
ficient storage  capacity  to  provide 
this  quantity. 


PERSONALS. 

Mr.  George  Bowers  has  been  ap- 
pointed city  engineer  of  Lowell, 
Mass. 

Mr.  George  S.  Webster  has  been 
appointed  chief  of  the  bureau  of 
surveys  of  Philadelphia.  •  He  has 
been  connected  with  the  bureau  of 
surveys  for  sixteen  years. 


Gen.  James  C.  Duane  has  been 
re-elected  president  of  the  aque- 
duct commission.  New  York  City. 

Mr.  G.  M.  Eldridgehas  been  reap- 
pointed city  engineer  and  superin- 
tendent of  water-works  of  Americus, 
Ga. 

Mr.  Samuel  M.  Gray  of  Provi- 
dence, R.  I.,  is  making  plans  etc., 
for  a  sewerage  system  for  Meridian, 
Miss. 

W.  H.  Patterson  and  A.  E.  De- 
mange  are  at  the  head  of  a  pro- 
ject to  construct  an  electric  railway 
between  Peoria  and  Pekin,  111. 

Mr.  O.  Wolff,  C.  E.,  of  Copen- 
hagen, Denmark,  is  visiting  this 
country  to  investigate  the  various 
sewerage  and  water- works  systems. 

Mr.  James  K.  Wilkes,  city  en- 
gineer of  Willimantic,  Conn.,  has 
resigned  to  take  charge  of  the  con- 
struction of  a  sewerage  system  at 
New  Rochelle,  N.  Y. 

Mr.  Dion  Geraldine,  formerly 
superintendent  of  construction  of 
the  World's  Columbian  Exposition, 
has  been  appointed  city  engineer  of 
Chicago  in  the  place  of  Mr.  L.  H. 
Clarke,  resigned.  Mr.  Bernhard 
Feind  has  been  engaged  as  consult- 
ing engineer  for  that  city. 

The  following  officers  have  been 
elected  by  the  Engineers'  Club  of 
Philadelphia:  President,  John  Bir- 
kinbine ;  vice-president,  James 
Christie ;  treasurer,  T.  Carpenter 
Smith  ;  secretary,  L.  F.  Rondinella; 
directors,  Henry  J.  Hartley,  John 
L.  Gill,  Jr.,  and  W.  B.  Riegner. 

At  the  tenth  annual  meeting  of 
the  Civil  Engineers'  Society  of  St. 
Paul,  the  following  officers  were 
elected :  •  President,  Geo.  L.  Wil- 
son; vice-president,  J.  D.  E.  Sla- 
brook;  secretary,  C.  L.  Annan; 
treasurer,  A.  O.  Powell;  librarian. 


Digitized  by 


Google 


166 


MUNICIPAL  ENGINEERING. 


A.  Munster;  representative  on  the 
board  of  managers  of  the  Associa- 
tion of  Engineering  Societies,  C.  J. 
A.  Morris. 

The  officers  of  the  Engineers' 
Club  of  Minneapolis,  for  the  ensu- 
ing year,  are:  President,  F.  W. 
Cappelen;  vice-president,  John  M. 
Hazen;  secretary  and  treasurer, 
Elbert  Nexsen;  librarian,  A.  B. 
Coe;  board  of  managers  of  Associa- 
Jtion  of  Engineering  Societies,  W. 
A.  Pike. 

At  the  thirteenth  annual  meet- 
ing of  the  Engineers'  Society,  of 
Western  Pennsylvania,  the  follow- 
ing officers  were  elected :  Presi- 
dent, Max  J.  Becker;  vice-presi- 
dent, Thomas  H.Johnson;  direc- 
tors, Walter  E.  Koch  and  Emil 
Swensson  ;  treasurer,  A.  E.  Frost; 
secretary,  R.  N.  Clark. 


The  following  have  been  elected 
oflScers  of  the  Montana  Society  of 
Civil  Engineers:  President,  W.  A. 
Haven,  of  Helena;  vice-presidents, 
J.  S.  Keerl,  of  Helena,  and  Prof. 
A.  M.  Ryon,  of  Deer  Lodge;  secre- 
tary, G.  0.  Foss,  of  Helena;  treas- 
urer, A.  S.  Hovey,  of  Helena;  trus- 
tee for  three  years,  F.  McRae,  of 
Helena. 

The  Columbian  Engineering  So- 
ciety of  Washington,  D.  C,  has 
elected  the  following  officers  ;  Presi- 
dent, Francis  R.  Fava,  Jr.;  vice- 
president,  W.  G.  Steward;  secre- 
tary, F.  W.  Hart;  assistant  secre- 
tary, J.  S.  Pendleton;  financial 
secretary,  C.  C.  Jones;  librarian, 
W.  H.  Aspinwall;  additional  mem- 
bers of  board  of  directors.  F.  L. 
Averill ;  F.  G.  Perry  and  J.  Meigs, 
Jr. 


LETTERS  FOR  THE  PUBLIC. 


HINDRANCES    TO    EFFICIENT    PUB- 
LIC WORK. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — One  of  the  serious  draw- 
backs to  building  good  streets  is 
the  amount  of  **red  tape*'  involved 
and  political  influence  in  selecting 
inspectors — the  former  in  the  na- 
ture of  boards  or  councils,  then  the 
engineer  and  inspector.  Al- 
though the  specifications  are  as 
strict  on  the  contractor  as  it  is 
possible  to  make  them,  yet  it  is 
necessary  to  have  all  these  ofiicials 
to  see  they  are  properly  carried  out. 
Here  is  where  the  first  "  rub  ''  oc- 
curs. They  all  have  different  opin- 
ions founded  mostly  on  theory. 
The  inspector  is  a  man  who  gets 
his  position  through  influence,  not 
because  he  is  capable  of  serving  in 


this  capacity,  but  because  he  thinks 
it  is  a  *'snap."  And  if  he  finds 
no  real  cause  to  '*  kick,''  why  then 
he  **  kicks  ''  on  general  principles, 
just  to  make  the  property  owners 
think  the  contractor  is  robbing 
them,  and  he  doing  his  best  to  keep 
him  from  it.  Then  the  **  chronic 
kicker'*  takes  it  up.  He  is  ubi- 
quitous ;  you  find  him  everywhere. 
Generally  he  is  not  a  property 
owner  on  the  street  in  question, 
but  a  provident  nature  has  made 
him  to  look  after  other  people's 
business  and  see  they  are  not  im- 
posed upon.  Then  the  daily  pa- 
pers take  it  up  ;  they  put  the  con- 
tractor on  a  spit,  turn  him  over 
and  roast  him  to  their  own  satisfac- 
tion.     • 

What  are  the  other  two  parties 
doing?     As  the   board  or  council 
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know  about  as  much  concerning 
the  matter  in  hand  as  the  others, 
they  generally  side  with  them  and 
to  give  dignity  to  their  oflSce  lend 
their  voice  to  the  uproar.  And  the 
engineer,  the  only  real  knowing 
one,  has  to  keep  still  and  look  on. 
If  he  wishes  to  do  something,  it 
has  to  have  the  sanction  of  the 
board  or  council,  so  practically  his 
hands  are  tied. 

How  about  the  contractor?  He 
is  disgusted  by  this  time  and  edges 
out  the  best  he  can.  While  they 
wrangle  over  trifles,  he  slights  im- 
portant matters  and  comes  out 
ahead  in  the  end. 

How  can  this  be  obviated  ?  By 
giving  the  engineer  full  control. 
Let  him  choose  his  assistants,  and 
make  him  give  sufficient  bond  to 
impel  him  to  fill  his  office  consci- 
entiously. Make  the  contractor 
guarantee  his  work  for  specified 
time,  and  give  bond  for  the  same. 
And  do  not  regard  him  as  only  little 
better  than  a  common  thief,  but  let 
him  think  the  public  considers  him 
a  man  with  just  a  particle  of  honor 
left,  and  that  he  takes  some  pride  in 
doing  his  work  in  a  manner  that  will 
be  satisfactory  to  the  public  and  a 
credit  to  himself.  Nine  out  of  ten 
will  do  it  about  right,  for  on  their 
reputation  depends  their  future 
work.  No  man  can  serve  more 
than  one  master  without  discord, 
and  a  contractor  is  no  exception. 

The  above  has  brick  streets  in 
view,  and  cities  where  they  are  be- 
ing introduced  as  a  new  thing. 

And  such  is  the  case  as  I  have 
seen  it.  F,  W.  Cerny. 

Columbus,  O.,  Feb.  8,  1893. 


NATURAL  ROCK  ASPHALT  FS'.  TRIN- 
IDAD PITCH  COMPOUNDS. 
To  the  Editor  of  Paving  and  Municipal  En- 
gineering : 

Sir  —  There    is    a    paradoxical 
French   proverb   which   says   that 


''some  dead  men   must  be  killed 
over  again.'' 

I  just  arrived  herefrom  Paris,  en 
route  for  Chicago's  World's  Fair. 
I  read  in  your  issue  of  this  month 
(what  clear  type,  what  excellent 
paper )  another  letter  from  M.  Julius 
Schubert,  repeating  some  of  his  old 
calumnies  and  blunders,  and  must, 
therefore,  reaffirm  that  your  honor- 
able townsman,  Mr.  Gibson,  did 
not  receive  information  from  me  in 
order  that  he  might  disparage 
"American  products,"  or  laud 
French  asphalt. 

How  Mr.  Gibson  obtained  his  in- 
formation concerning  asphalt  road- 
ways in  France  I  do  not  know,  but 
Americans  are  always  well  received 
in  Paris  and  details  readily  obtained 
from  the  courteous  town  officials,  as 
shown  by  the  interesting  report  of 
Major  Howard  in  your  last  issue. 
I  am  not  the  man  to  pay  writers  to 
attack  American  competitors,  par- 
ticularly after  receiving  their  kind- 
ness and  hospitality.  So  let  Mr. 
Schubert  prove  his  statements  or 
withdraw  them. 

The  roadway  laid  in  Paris  under 
Mr.  Schubert's  management  was 
not  "American  asphalt,"  but  a 
compound  of  Trinidad  pitch  (a 
British  product),  on  French  sand 
and  powdered  limestone — it  broke 
upas  Mr.  S.  owns. 

The  natural  asphalt  laid  by  me, 
in  continuation  of  the  above  fail- 
ure, is  there  to-day,  Rue  de  Rivoli, 
between  the  Rues  des  Archives  and 
Renard. 

Mr.  Schubert,  as  he  truly  says, 
has  much  to  learn  about  asphalt, 
beginning  at  its  name.  One  thing 
is  that  four  lines  of  rails  in  a  road- 
way increase  the  cost  of  main- 
tenance thereof — there  are  then  ten 
joints  instead  of  two.  I  did  not 
refuse  the  job  ;  in  fact  am  bound  by 
my  contract  to  the  last,  as  ordered. 
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but  I  did  ask  for  extra  maintenance. 
However,  Mr.  Schubert  rushed 
in  where  I  feared  to  tread,  and  had 
a  fall. 

I  have  just  finished  a  little  book 
on  asphalt.  As  soon  as  it  is  printed 
I  will  send  you  a  copy  for  your  cor- 
respondent ;  it  contains  a  few  facts 
which  may  be  useful  to  him  in  case 
he  be  entrusted  with  another  Rue 
de  Rivoli  job.  The  figures  given 
of  natural  asphalt  surface  in  Berlin, 
Paris  and  London  are  official.  My 
company,  as  originator  of  the  com- 
pressed asphalt  industry,  supplied 
the  workmen  and  tools,  and  con- 
tinue to  supply  the  rock. 

W.  H.  Delano. 

Paris,  Feb.  15,  1893. 


crown,  camber,  vertex  or  summit 
be  from  either  curb,  so  that  the 
grade  on  either  side  of  summit  will 
be  the  same  ?  Also,  how  determine 
the  elevation  of  points  in  the  arc  of 
a  circle  from  the  crown  to  the  curb  ? 

Example  where  Street  Sidles  0.6  from 
B  TO  D  TO  Find  Summit  S. 

Let  A  B  =  a  =  0.6. 

Let  5  C  =  fe  =  42'  =  width  of  paving. 

Let  C  D  =  c  =  0.6'=  rise  between  curbs. 

Let  DE  =  d  =  0.6  =  :S. 

Let  S  =  summit  on  level  with  top  of  curb  E' 

Lets  F=S  above  gutter  at  J?  =  1.2  + 

Let  X  =  the  required  distance  E  S. 

Now,  c  -f  2d:b::d:a:. 

bd  42'  -f  0.60 


Therefore,  t  = 


=  14  ft. 


QUESTIONS  AS  TO  GRADES  OF 
STREETS. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — Something  might  be  said 
as  to  the  best  mode  of  establishing 
the  grade  at  the  corner  of  blocks 
where  the  streets  meet  at  right  an- 
gles; also,  where  they  meet  ob- 
liquely. In  side-hill  towns  or 
cities    where   the  grade   rises   and 


c  +  2d  1.8 

from  nearest  curb ;  t. «.,  the  descent  from 
S  to  B  =  descent  from  S  to  D. 


Or, 


b  {c  -^  d) 
c  +  2d 


=  42  —  a-  =  28  ft. 


To  Find  the  Radius  R  that  Shall  Pass 

Through  the  Summit  .S  and  the 

Gutter  Points  D  and  B. 


R  = 


(SFy  -hJBFy  _  (42—x)^-\-{c-^d}t_ 


2B  F 

28«H^L2« 
2  -f  1.2 


2{c+rf) 
327.27.    See  notation,  Fig.  1. 


i)-  Ui 


falls  from  0  to  15  per  cent,  the 
proper  elevations  at  the  corner  of 
blocks  is  not  so  easily  determined 
— property-holders  all  complaining 
at  the  same  time.  Again,  where 
the  street  sidles,  how  far  will  the 


To  Find  Depth  Below  S  at  Equal  Points 
1,2,8  AND  4  on  Curve  SB. 

^.f  =\'!=075Xl'=.075--depth  below  .S'at  1 
4'        lb 

.076X2'=  300-^depth  below  8  at  2 
.075X3'=.675=depth  below  Sat 3 
.074X4'=  1.2=depthbelow.Sat4 
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In  other  words,  the  offsets  prac- 
tically increase  as  the  square  of  the 
distance  from  S. 

F,  R,  Lockling. 

Hannibal,  Mo.,  Jan.  16,  1893. 


A  PAVING  EXPERIMENT  OF  ARMY 
:OFFICERS  IN  WYOMING. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — I  am  much  pleased  with  the 
new  garb  and  contents  of  the  January 
number  of  your  excellent  periodical. 
I  have  watched  with  intense  inter- 
est the  unprecedented  growth  of 
your  magazine  from  its  inception. 
The  reason  of  its  phenomenal 
growth,  aside  from  the  enterprise 
and  thoroughness  of  its  manage- 
ment, is  the  long  felt  want  on  the 
part  of  municipal  and  other  govern- 
mental bodies  for  special  journal- 
ism in  this  direction.  How  is  one 
to  learn  without  a  teacher?     Ignor- 


ance may  be  bliss  under  some  cir- 
cumstances, but  ordinarily  it  costs 
its  possessor  very  dearly,  and  the 
mission  of  your  journal  is  to  en- 
lighten and  instruct,  and  suggest 
those  practical  lessons  in  municipal 
construction,  drawn  from  the  rich 
experience  of  the  few,  that  shall 
save  the  individual  and  the  com- 
munity many  a  '* pound  foolish,'' 
by  the  expenditure  of  a  few  wise 
pounds,  and  that  too  with  added 
comfort  and  luxury  of  living. 

A  copy  of  your  monthly  publica- 
tion could  fittingly  be  placed  in  the 
hands  of  every  constructing  quar- 
termaster in  the  United  States 
Army,  and  it  would  conduce  to  a 
better  knowledge  in  matters  of  post 
sanitation — e.  g. , sewerage  and  water 
conduction,  etc.,  if  a  limited  num- 
ber of  copies  were  provided  by  the 
Surgeon-General's  office  for  circu- 
lation with  other  circulating  period- 
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icals  to  the  sanitary  officers  of  the 
army — its  medical.corps. 

I  have  placed  your  attractive 
January  number  on  the  post  library 
table  for  the  perusal  of  my  colleague 
and  the  enlisted  men  of  this  garri- 
son. 

Apropos  of  the  subject  of  paving 
material,  let  me  mention  a  curious 
natural  phenomenon  that  exists  in 
the  vicinity  of  this  post,  namely, 
an  inexhaustible  reservoir  of  liquid 
tar  that  continually  bubbles  up  to 
the  surface  and  by  its  quality  of 
hardening  on  exposure  to  the  air, 
has  formed  for  itself  a  crater-like 
opening  sixteen  or  eighteen  rods 
in  circumference,  containing  a 
pool  of  this  liquid  tar  mingled  with 
petroleum .  When  stirred  with  a  stick 
by  the  wary  adventurer,  the  pool 
exhibits  beautiful  irridescences, 
showing  all  the  colors  of  the  rain- 
bow. 

The  rocks  in  this  section  of  Wy- 
oming show  no  evidences  of  vege- 
table remains,  but  contain  many 
shells  of  shell-fish  and  vestiges  of 
other  salt  water  denizens,  which 
makes  it  all  the  more  strange  and 
curious  that  this  perennial  fountain 
of  liquid  vegetable  product  should 
exist  among  us,  like  a  veritable 
geyser,  except  that  the  flow  is  con- 
tinuous and  non-eruptive.  Owing 
to  the  prodigality  of  nature  in  this 
region  of  Wyoming  in  the  two 
paving  materials  of  *'tar  and  sand," 
the  post  quartermaster  has  con- 
structed an  inexpensive  pavement 
across  our  parade  ground  out  of 
this  liquid  tar  mixed  with  fine 
gravel,  and  this  walk  exhibits 
many  good  qualities. 

This  tar  spring  is  situated  at 
present  on  an  Indian  reservation 
and  is  remote  from  a  railroad,  but 
when  the  reservation  shall  be 
thrown  open  to  settlers  and  good 
facilities  for  transportation  afforded. 


this  liquid  tar  will  find  its  way  into 
commerce,  and  may  yet  make  many 
a  rough  and  crooked  road  straight 
and  smooth  and  the  weary,  foot- 
sore traveler  forget  his  woes. 

I  take  pleasure  in  sending  to 
your  office  a  specimen  of  this  liquid 
tar  hardened  by  exposure  to  the 
air.  Henry  I.  Raymond, 

Assistant' Sur.  U.  S.  Army. 
Ft.  Washakie, Wyo., Feb.  15,^93. 


CONSTRUCTION   OF  PAVEMENTS 
ALONG  "T"  RAILS. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — We  beg  to  call  your  atten- 
tion to  a  method  of  constructing 
pavements  along  the  rails  of  street 
railroads,  when  the  *'T"  rail  is 
used,  which,  we  believe,  overcomes 
the  objections  usually  made  to  that 
style  of  rail,  on  accuntof  the  dan- 
gerous spaces  usually  left  between 
the  rails  and  the  pavement. 

The  method  consists  of  filling 
these  spaces  with  a  composition 
prepared  from  genuine  Trinidad 
asphalt,  which  composition  when 
in  a  melted  condition,  is  poured 
into  the  spaces  and  thoroughly 
tamped  into  place.  Street  railroad 
companies  generally  seem  to  pre- 
fer the  ''T"  rail,  on  account  of 
its  stiffness  as  well  as  cheapness, 
but  municipal  authorities  and 
the  public  almost  universally  ob- 
ject to  its  use,  as  the  track  is  ordi- 
narily constructed,  on  account  of 
its  obstruction  to  the  wheels  of  ve- 
hicles. The  adoption  of  the  con- 
struction here  proposed  will,  we 
believe,  effectually  remove  these 
objections  to  the  use  of  the  ''T" 
rail  in  the  street  railroad  construc- 
tion, as  will  be  shown  by  the  ac- 
companying cut  and  explanatory 
statement. 

Railroad  tracks,  constructed  in 
this  way,  offer  as   little  obstruction 
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or  danger  to  vehicles  as  the  girder 
or  any  other  rail,  except,  perhaps, 
what  is  known  as  the  English  or 
grooved  rail. 

In    the    summer    of   1891,    the 


A  A,  Special  Trinidad  Asphalt  compo- 
sition, poured  and  tamped  around  the 
rails. 

B  B,  Hydraulic  cement  grout  poured 
around  the  rails  to  within  2>^  inches  of  the 
top. 

C.  Iron  chair ;  but  this  may  be  substitu- 
ted by  wooden  stringer  if  preferred,  pro- 
vided the  stringer  is  not  so  wide  as  to 
make  the  space  between  the  rails  and  the 
stone  paving  blocks  over  \%  inches. 

D  D.  Single  rows  of  stone  paving  blocks. 
The  rows  outside  the  rails  being  laid  as  al- 
ternate headers  and  stretchers,  and  the 
inside  rows  as  stretchers,  thick  and  thin 
blocks  alternating,  and  laid  )4  '^^c\^  below 
the  rails  to  allow  for  the  flanges  of  the  car 
wheels. 

E  E.  Asphalt  pavement,  with  grade  fall- 
ing slightly  to  the  curb  on  the  outside  of 
the  rails  and  crowning  slightly  to  the  cen- 
ter between  the  rails.  This  construction 
is  adapted  to  anv  other  form  of  pavement 
as  well  as  asphalt. 

F  F.  Concrete  foundation  of  pavement. 

O.  Wooden  tie. 

Warren-Scharf  Asphalt  Paving 
Company  had  contracts  for  paving 
Columbia  street,  Utica,  New  York, 
and  Main  street,  Amsterdam,  New 
York.      In  both    cases  the   street 


railroad  companies  desired  to  use 
the  '*T"  rail,  but,  as  usual,  the 
use  of  that  rail  was  strongly  ob- 
jected to  by  property-owners  and 
city  officials,  on  account  of  the 
danger  to  vehicles.  At  our  sugges- 
tion, the  construction  herein  de- 
scribed was  adopted  and  resulted  in 
general  satisfaction  to  all  parties 
interested  and  the  method  seems 
to  be  an  entire  success. 

Portland  Cement  mortar  and  con- 
crete have  been  used  for  filling 
these  spaces,  but  have  not  proved 
successful  because  the  material 
lacks  the  essential  qualities  of  elas- 
ticity and  malleability. 

Having  learned  from  our  practical 
experience,  the  best  composition 
for  filling  the  spaces  between  the 
pavement  and  the  rail,  which,  as 
ordinarily  constructed,  are  objec- 
tionable, we  have  decided  to  pre- 
pare and  offer  it  for  sale  to  street 
railroad  companies. 

Warren-Scharf  Asphalt  Paving  Co. 
Utica,  N.  Y.,  Feb.  1,  1893. 


ENGINEERING  WORK  IN  PLAIN- 
FIELD,  N.  J. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering  : 

Sir — Paving  and  Municipal 
Engineering  is  just  such  a  maga- 
zine as  I  have  been  looking  for,  for 
years,  and  have  often  wondered  why 
some  one  did  not  step  in  and  fill 
'*  this  long-felt  want.'' 

I  am  by  education  a  civil  engi- 
neer, and  for  three  years  past  have 
been  street  commissioner  of  this 
city.  We  have  a  complete  system 
of  grade  maps  for  all  the  streets 
opened  at  the  time  the  maps  were 
made,  viz.,. twenty-three  years  ago. 
These  had  been  ignored  for  nearly 
twenty  years ;  the  result,  water 
standing  in  the  gutters  everywhere. 
This  has  been  remedied  to  a  great 
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extent  in  the  past  three  years,  but 
not  without  incurring  a  good  deal 
of  opposition,  as  people  here  in  the 
East  are,  on  principle,  opposed  to 
anything  like  change ;  yet,  now 
that  those  changes  have  been  made, 


they  are  forced  to  admit  that  they 
have  really  been  benefited  by  them. 

Wishing  you  all  the  success  that 
you  so  richly  deserve  in  your  enter- 
prise,    I  am,     Robt.  H,  Meeker. 

Plainfield,  N.  J.,  Jan.  13. 


SELECTIONS  FROM  THE  PRESS. 


T  RAIL  PAVING. 

Many  arguments  have  recently 
been  presented  for  and  against  the 
T  rail,  as  used  in  paved  streets.  It 
is  a  fact  that  some  companies  have 
paved  to  T  rail  in  streets  of  con- 
siderable traflBc,  with  fair  results. 
If  it  were  possible  to  devise  a  sys- 
tem of  paving  that  would  give  as 
good  a  surface  with  a  T  rail  as  it  is 
possible  to  obtain  with  a  girder  rail, 
the  use  of  the  T  rail  would  probably 
be  more  prevalent  for  city  lines. 
The  great  output  of  girder  rail, 
however,  tends  to  show  that  it  is 
the  best  form  for  streets  when  heavy 
wagon  traffic  is  considered. 

Some  of  the  cities  in  the  south 
and  west  do  not  restrict  the  railway 
companies  regarding  the  shape  and 
weight  of  rails  to  be  used  on  their 
lines,  and  the  T  form  has  been 
largely  used  in  these  portions  of 
the  country.  In  Atlanta,  Ga.,  the 
Atlanta  Consolidated  Street  Rail- 
way Company  has  good  T  rail  pav- 
ing, which  was  laid  with  great  care 
by  its  chief  engineer,  H.  Nimrod 
Hurt.  The  first  step  in  laying  this 
track  is  the  preliminary  excavation, 
which  in  this  case  is  about  fifteen 
inches  deep.  The  ground  is  then 
well  rolled,  ties  6  by  8  inches  by  7 
feet,  three-corners  heart,  yellow 
pine,  are  placed  four  feet  apart, 
and  securely  tamped  with  the  soil 
at  hand,  the  dirt  coming  flush  up 
to  the  top  of  each  tie.     On  the  ties 


runs  an  all-heart,  yellow  pine 
stringer,  5  by  6  inches.  This 
stringer  is  spiked  to  the  ties  by 
steel  knees  or  braces  on  every  tie. 
The  rail  comes  finally  on  the  5  by 
6  inch  stringer,  spiked  at  intervals 
of  three  or  four  inches,  and  is  forty 
pound  T,  Pennsylvania  Steel  Com- 
pany's make.  The  paving  used 
with  this  construction  consists  of 
Belgian  blocks  laid  in  four  inches 
of  sand.  The  Belgian  blocks  are 
laid  flush  with  the  stringer,  and 
the  space  between  the  blocks  and 
the  rail  is  filled  by  two  inches  of 
concrete  (sand  and  Portland  ce- 
ment) and  two  inches  of  asphalt. 
Immediately  after  laying  the  as- 
phalt, and  when  it  is  still  soft,  a 
car  is  run  over  the  finished  track, 
and  the  flanges  of  the  wheels  cut  a 
groove  in  the  asphalt  just  large 
enough  for  the  cars  to  operate 
nicely.  A  car  must  be  kept  at 
hand  for  this  work  while  the  pav- 
ing is  being  done.  When  the  as- 
phalt hardens  it  serves  as  a  tram 
to  the  T  rail. 

The  extra  care  and  material  used 
in  this  construction  bring  the  cost 
about  up  to  that  of  a  girder  rail, 
forty-five  pounds,  with  chairs,  con- 
struction and  Belgian  block  pav- 
ing. The  T  rail  paving,  described 
above,  has  been  in  use  six  months, 
and  is  standing  well.  One  defect 
is  noticeable,  however,  and  that  is 
a  flange  of  concrete  and  asphalt  is 
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not  as  good  as  a  flange  of  rolled 
steel.  While  this  paving  is  doing 
quite  well,  it  could  hardly  be  recom- 
mended for  use  on  a  street  of  very 
heavy  wagon  traffic. — Street  Rail- 
way Journal. 


PAVING  BRICK  COMBINE  IN  OHIO. 

That  a  '*  combine  ''  or  '*  trust '^ 
exists  among  the  largest  paving 
brick  companies  of  Ohio  has  been 
demonstrated  during  the  past  sea- 
son in  making  contracts  for  paving 
Zanesville  streets.  That  some  ag- 
grieved property  owners  took  the 
matter  to  court  and  were  beaten  in 
an  attempt  to  defeat  the  alleged  ex- 
tortion is  also  well  known,  but  they 
had  little  public  sympathy,  owing 
to  the  fact  that  most  of  them  were 
acknowledged  opponents  of  street 
improvement  altogether  where  it 
affected  their  pocket-books.  It  was 
not  so  much  the  *' highness ''  of 
the  contract  price.  They  were  op- 
posed to  any  paving  whatever. 

But  the  era  of  high  prices  for 
paving  can  not  continue.  The  great 
profit  in  selling  for  $15  to  $18  what 
it  costs  $5  to  $8  to  produce  has  led 
to  a  great  many  companies  engaging 
in  the  manufacture  of  paving  brick. 
The  outlook  is  not  favorable  to  a 
continuance  of  the  present  era  of 
high  prices.  The  competition  is 
growing  severe,  and  the  '  *  combine  ' ' 
is  now  only  able  to  secure  competi  ti ve 
contracts  through  rather  question- 
able methods.  That  there  was  no 
great  public  indignation  at  the  let- 
ting of  the  contracts  in  that  city  was 
probably  due  to  the  fact  that  the 
high  prices  were  for  home  material, 
and  the  unpopularity  of  the  chief 
**  kickers,'*  who  were  recognized 
opponents  of  all  public  improve- 
ments. 

A  gentleman,  who  is  at  the  head 
of  one  of  the  largest  paving  com- 


panies of  the  state,  in  reviewing 
the  situation  to  the  Clay  Record,  in 
Columbus,  said-:  ''The  present 
capacity  of  the  various  paving  brick 
works  of  the  country  will  pave  over 
a  mile  per  day,  while  the  largest 
consumption  the  past  season  was 
less  than  half  a  mile  per  day. 
Thus  you  will  see  that  a  com- 
bine can  not  long  exist.  The 
end  will  certainly  see  the  sur- 
vival of  the  fittest.  While  it  has 
been  demonstrated  that  brick  is  the 
pavement  for  the  future,  the 
tendency  of  the  manufacturers  is  to 
seek  the  best  locations  for  good  clay 
and  cheap  labor,  and  in  this  respect 
Zanesville  is  not  likely  to  suffer. 
When  it  comes  to  the  question  of 
cheap  production  it  will  be  impos- 
sible to  haul  both  clay  and  coal  to 
Columbus  and  compete,  and  we 
shall  have  to  locate  our  factories 
elsewhere.*' 

One  of  the  best  posted  men  locally 
on  the  brick  question  states  to  our 
representative  that  if  the  Zanesville 
paving  contracts  had  not  been  let 
last  fall,  the  same  material  could 
be  purchased  the  coming  season  at 
a  saving  of  at  least  25  per  cent.,  as 
the  manufacturers  are  piling  up 
stock  and  there  is  likely  to  be  little 
demand  for  paving  at  the  old  price. 
— Clay  Record. 


SUPERIORITY  OF  VITRIFIED  BRICK 
PAVEMENTS. 

Vitrified  brick  is  not  considered 
as  good  material  for  street  paving 
purposes  by  T.  M.  Symons  as  Trin- 
idad asphalt.  Probably  no  one  will 
be  surprised  to  hear  that  the  gen- 
tleman recommends  his  own  mate- 
rial. So  far  as  he  extols  the  merits 
of  asphalt  he  may  be  given  credit 
for  the  ability  and  earnestness  of  a 
promising  salesman.  For  the  pearls 
of  wisdom  relating  to  vitrified  brick 
which  he  scatters  so  lavishly,  we 
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fear  there  will  be  nothing  but  swine. 
The  vitrifying  process  is  compara- 
tively modern.  Many  of  the  large 
cities  of  this  country  have  never 
yet  tested  this  pavement,  but  wher- 
ever it  has  been  thoroughly  tested, 
it  is  considered  by  the  best  author- 
ity as  the  pavement  of  the  future. 
Its  reputation  is  not  sustained  by 
tickling,  itching  palms  with  the 
spoils  of  a  great  monopoly.  It  is  a 
public  improvement  that  has  come 
into  use  at  the  demand  of  the  pub- 
lic, and  its  adoption  in  nearly  ev- 
ery city  has  been  solicited  only 
after  small  blocks  or  crossings  of 
streets  have  been  laid  by  its  enthu- 
siastic advocates,  and  its  vast  supe- 
riority thus  fully  demonstrated. 
That  is  the  kind  of  argument  that 
is  convincing.  One  doesn't  have 
to  obtain  an  exclusive  contract  for 
a  whole  street  to  demonstrate  the 
superiority  of  vitrified  brick. 
Wherever  this  material  is  used, 
great  local  industries  spring  up,  so 
that  street  paving  becomes  a  per- 
manent home  manufacturing  enter- 
prise, furnishing  as  much  employ- 
ment and  conferring  a  greater  pub- 
lic benefit  than  shops,  factories  or 
other  industries  that  are  often  bo- 
nused.  This  material  has  especial 
recommendations  here.  Fine  clay 
is  found  in  this  vicinity.  It  can 
be  manufactured  and  laid  down 
here  cheaply.  It  is  superior  to  all 
other  pavements  for  a  wet  climate. 
It  recommends  itself  to  localities 
where  the  foundation  is  not  abso- 
lutely permanent,  in  preference  to 
asphalt,  on  account  of  the  ease  with 
which  it  can  be  repaired.  For  this 
reason  also  it  is  to  be  preferred  in 
any  growing  and  improving  city 
where  sewers  and  street  car  lines 
may  be  laid,  or  excavation  rendered 
necessary  at  any  time.  Good  vitri- 
fied brick  forms  a  healthful,  even, 
dustless,    smooth,    noiseless,    and 


comparatively  cheap  pavement,  and 
one  that  is  more  durable  and  easier 
to  repair  than  any  other  suitable 
for  the  general  traffic  purposes. — 
Pacific  Builder. 


DECENTRALIZING  EFFECT  OF  FIVE 
CENT  FARES. 

The  system  of  five  cent  fares 
now  in  use  on  all  street  railways  in 
the  United  States  is  causing  a  deal 
of  quiet  thinking  in  Europe,  where 
this  system  is  little  used.  In  En- 
gland, for  instance,  this  system  is 
almost  unknown,  fares  being  in 
proportion  to  the  distance  traveled. 
With  people  who  are  obliged  to 
make  every  cent  go  as  far  as  possi- 
ble these  differences  in  fares  count 
for  considerable,  consequently  in  a 
large  city  like  London  the  intra- 
mural systems  tend  to  concentrate 
population  as  near  the  heart  of  the 
city  as  possible,  because  of  the 
cost  of  surburban  fares,  while  the 
one  fare  system  has  a  tendency  to 
decentralize  population.  In  Chi- 
cago one  fare  will  carry  a  passen- 
ger a  block  or  an  average  of  about 
eight  miles  in  any  direction  from 
the  heart  of  the  city. 

European  and  especially  En- 
glish thinkers  are  beginning  to 
realize  that  here  is  an  Ameri- 
can idea  that  is  well  worth  adopt- 
ing. A  somewhat  modified  sys- 
tem .to  this,  called  the  Zone  sys- 
tem, has  already  come  into  use  on 
steam  roads  in  some  parts  of  Eu- 
rope. But  its  application  is  more 
necessary  to  intramural  traffic  in 
order  to  relieve  as  much  as  possible 
the  congested  condition  of  the 
larger  cities,  and  this  system 
would  not  accomplish  as  much  to- 
wards decentralizing  population  as 
would  the  straight  one-fare-a-trip 
system.  Very  few  modern  im- 
provements  have  so  benefited  the 
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cities  of  the  United  States  as  has 
the  electric  railway  because  of  the 
facilities  for  rapid  transit  it  has  af- 
forded. It  has  improved  the  health 
of  the  people  by  permitting  them 
to  live  well  out  from  the  heart  of 
the  city,  and  it  has  made  a  man 
more  self-reliant  and  a  better  citi- 
zen by  permitting  him  to  go  well  to- 
wards the  outskirts  of  the  city 
and  build  himself  a  home  which 
his  limited  means  could  not  have 
afforded  but  for  rapid  transit  facil- 
ities and  the  low  fare — for  the  elec- 
tric railway  could  not  have  been 
the  economic  and  commercial  suc- 
cess it  is  had  the  one  fare  system 
not  prevailed .  —Electrical  Industries . 


PAVING   BLOCKS   FROM    MAINE 
GRANITE  QUARRIES. 

Nearly  all  Rhode  Islanders  are 
well  acquainted,  through  the  press 
or  personal  visits,  with  the  Wester- 
ly granite  quarries.  Should  they 
visit  those  on  the  coast  of  Maine, 
they  would  find  a  great  difference. 
The  quarries  here  are  mainly  exca- 
vations in  the  ground,  while  those 
in  Maine  are  simply  a  slow,  but  ef- 
fectual, way  of  removing  certain 
rocky  hills.  The  Maine  quarries 
are  mostly  in  Carver's  Harbor,  Seal 
Harbor  and  Rockland.  The  largest 
plants  are  at  the  latter  place.  In 
hills  of  solid  rock,  with  nothing 
but  an  occasional  pine  tree  growing 
out  of  a  cleft,  the  workmen  drill 
numerous  holes  and  blow  out  the 
blocks  in  any  size  they  require. 
The  blocks  which  are  split  into 
paving  stones  are  generally  cut 
about  six  feet  long  by  three  feet 
wide.  The  blocks  that  are  bound 
for  ports  like  Providence  or  New 
York  are  all  transported  by  schoon- 
ers. The  wharves  at  which  these 
schooners  are  docked  are  tapped  by 
a  tramway,  on  which  runs  a  car 
with  a  drop-out  bottom.     Into  this 


car  a  wagon  load  of  paving  stones 
is  dumped.  The  car  is  then  pushed 
along  the  tramway,  which  projects 
out  over  the  vessel,  and  the  bottom 
is  dropped,  and  the  blocks  fall  into 
the  hold.  In  this  way  forty  thou- 
sand blocks  (a  fair  load  for  a  small 
three-master)  can  be  loaded  in 
twenty-four  hours.  The  price  paid 
at  the  Maine  quarries  for  the  blocks 
ranges  from  $60  to  $65  per  thou- 
sand. Added  to  this  must  be  the 
shipping  rates,  which  are  about  $18 
per  thousand.  Inclusive  of  labor 
and  material,  the  cost  of  laying  a 
square  yard  of  paving  on  sand  is 
$2.75,  with  concrete  bottom  from 
$4  to  $4.25.  The  city  has  been  so 
well  served  by  the  contractors  that 
they  have  not  only  made  good  their 
agreement,  but  have  furnished 
300,000  blocks  in  addition.  So  far 
the  city  has  laid  this  year  1,700,000 
blocks,  covering  80,000  square 
yards,  and  has  about  100,000  now 
on  hand. 

Men  who  work  in  the  Maine 
quarries  make  very  fair  pay,  aver- 
aging $75  per  month  the  year  round. 
They  work  by  the  job,  and  the 
present  rate  at  Rockland  is  $22.75 
per  thousand  blocks.  Once  in  a 
while  some  of  the  strikers  at  West- 
erly who  own  pieces  of  land  on 
which  they  run  dimunitive  quar- 
ries all  by  themselves,  have  a  few 
thousand  blocks  .to  sell.  These  are 
quickly  bought  up.  —  Providence 
Bulletin. 


THE  IMPROVED  WELSBACH  INCAN- 
DESCENT GAS  LIGHT. 

It  will  be  in  the  recollection  of 
our  readers  that  considerable  inter- 
est was  aroused  a  few  years  ago  by 
the  introduction  of  the  new  system 
of  incandescent  gas  lighting  devised 
by  Dr.  Auer  von  Welsbach.  The 
merits  of  the  new  light  were  duly 
appreciated,  and  it  was  employed 
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in  a  great  number  of  establish- 
ments; but  practical  experience  of 
its  use  revealed  certain  defects 
which  militated  against  its  very 
general  adoption.  The  chief  ob- 
jection to  the  system  was  one  which 
struck  at  its  vital  principle.  The 
mantle  of  refractory  material  by 
which  the  light  was  produced  was 
found  to  be  too  fragile,  and  its 
life  too  short,  to  enable  consumers 
to  realize  the  full  economy  claimed 
for  it.  These  drawbacks  were 
fully  recognized  by  the  inventor  of 
the  light  and  by  those  who  were 
endeavoring  to  make  it  a  commer- 
cial success;  and  they  very  pru- 
dently turned  their  attention  to  the 
removal  of  them.  The  result  has 
been  the  production  of  a  mantle 
which,  as  far  as  we  have  been  able 
to  learn,  is  much  more  satisfactory 
than  any  of  its  predecessors. 

The  improvements  that  have 
been  effected  in  the  system  will  be 
manifest  from  the  following  fig- 
ures: When  the  Welsbach  burner 
was  first  brought  out,  the  light  ob- 
tained from  it  with  a  consumption 
of  2.75  cubic  feet  of  gas  per  hour 
was  from  20  to  25  candles,  or  an 
average  of  8  candles  per  cubic  foot. 
Now,  with  the  same  quantity  of 
gas  a  light  of  from  50  to  60  candles 
is  produced,  or  an  average  of  19 
candles  per  cubic  foot.  This  im- 
proved lighting  power  is  due  to  the 
changes  introduced  into  the  method 
of  manufacturing  the  mantles;  one 
of  the  principal  ingredients  with 
which  they  are  impregnated  being 
subjected  to  a  delicate  chemical 
process  which  heightens  their  lumi- 
nosity. With  regard  to  their  dura- 
bility— a  very  important  point — 
great  advance  has  been  made  in 
this  respect.  The  mantles  produced 
under  the  old  process  would  not 
last  more  than  800  hours — that  is 
to  say,  for  doing  really  good  work. 


After  having  been  in  use  for  this 
period,  their  efficiency  decreased 
considerably.  Those  which  are 
now  being  made  have,  we  are  in- 
formed, burnt  for  upwards  of  3,000 
hours  with  a  loss  of  not  more  than 
25  per  cent. 

This  long  life  is  not,  however, 
claimed  by  the  exploiters  of  the 
light  (the  Incandescent  Gas  Light 
Company,  Limited)  as  general; 
1,000  hours  being  estimated  by 
them  as  the  duration  of  the  mantle 
for  practical  purposes.  We  learn 
that  the  improvements  which  have 
been  effected  in  the  Welsbach  sys- 
tem have  resulted  in  a  marked  ex- 
tension of  incandescent  gas  light- 
ing in  Austria,  where  it  has  re- 
ceived the  serious  attention  of  all 
interested  in  the  supply  of  coal  gas  ; 
and  the  result  has  been  to  counter- 
act to  a  very  large  extent  the" 
adoption  of  electric  lighting.  In 
fact,  several  large  installations  of 
the  latter  system  in  Vienna  have, 
we  understand,  been  discarded  in 
favor  of  incandescent  gas  lighting, 
with  which  nearly  every  establish- 
ment of  any  importance  is  now  il- 
luminated. It  is  only  during  the 
present  year  that  the  above-named 
company  have  been  able  to  develop 
the  improved  Welsbach  system  in 
a  practical  form  in  England  ;  but 
the  success  which  has  already  at- 
tended their  efforts  in  this  direction 
shows  unmistakably  that  the 
changes  made  have  produced  a 
light  which  is  giving  great  satis- 
faction. 

Of  course,  it  is  not  for  a  moment 
proposed  on  behalf  of  the  company 
— it  would  be  useless  to  do  so — to 
put  forward  the  Welsbach  incan- 
descent burners  in  competition 
with  the  large  gas  lamps  of  the  re- 
generative type  which  are  now  so 
largely  and  so  effectively  employed 
for  shop  as  well  as  private  lighting  ; 
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but,  apart  from  these,  it  would,  we 
think,  be  diflBcult  to  find  in  the 
market  any  system  of  gas  lighting 
possessing  the  special  qualities  of 
economical  and  efficient  illumina- 
tion, combined  with  hygienic  ad- 
vantages, which  are  claimed  for 
the  Welsbach  light  as  now  manu- 
factured.— London  Journal. 


COST    OF    OPERATING    ELECTRIC 
STREET  RAILWAYS. 

What  does  it  cost  per  car  mile  to 
operate  electric  lines?  All  the  way 
from  seven  to  twenty-one  cents. 
We  find  in  the  west  quite  a  number 
of  lines  on  which  trail  cars  are  run 
that  are  operating  for  seven  cents, 
others  for  ten,  and  one  line  where 
very  long,  heavy,  single  cars  are 
operated  for  thirteen  cents.  These 
estimates  include  every  expense 
except  interest  on  the  bonds.  In 
some  cases  we  are  surprised  to  find 
that  electric  cars  are  operated  more 
cheaply  than  cable  cars  under  the 


same  conditions.  The  pay  of  con- 
ductors and  motormen  ranges  from 
fifteen  to  twenty  cents  per  liour. 
One  system  pays  twenty  cents 
an  hour  for  men;  $1.50  a  ton  for 
slack  coal,  and  shows  a  result 
of  seven  cents.  Another  pays 
seventeen  cents  an  hour  for  help, 
$1.75  a  ton  for  coal,  or  $2.60  per 
100  lbs.  for  oil.  On  this  railway 
the  traffic  is  cared  for  by  eight 
wheel  cars,  four  wheel  motor  cars 
with  trailers  and  the  same  style  of 
car  without  trailers,  and  the  annual 
report  shows  a  cost  of  less  than  ten 
cents  per  car  per  mile.  Such  results 
must  certainly  stimulate  the  devel- 
opment of  electric  traction. — Street 
Railway  Journal. 


THE  PAVING  PROBLEM. 

All  pavements  seem  quite  faulty  at 

their  best. 
But  some  are  not  asphalty  as  the 

rest. 

— The  Electric  Spark. 
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POPULAR      FE.\TURES    IN    PAVING 
BRICK  MACHINERY. 

The  frame  of  No.  1  Bueyrus  Giant 
machine,  manufactured  by  the 
Frey-Sheckler  Co.,  of  Bueyrus,  0., 
is  so  substantially  constructed  as 
to  render  it  as  ''break-proof*'  as  it 
is  possible  to  make  it.  The  gear- 
ing is  exceedingly  heavy,  housed 
throughout  to  reduce  the  noise  ac- 
companying common  gearing.  The 
concaves,  or  barrel  of  the  machine, 
is  neat  in  construction,  as  well  as 
remarkably  strong.  The  machine 
is  supplied  with  first-class  friction- 
clutch  pulley,  rendering  the  ma- 
chine   free    from   sudden   starting. 

The    Automatic   Cutting   Table, 


manufactured  by  this  company,  is 
*'  a  thing  of  beauty  and  a  joy 
forever''  to  those  using  them. 
Each  movable  part  is  driven  by 
absolutely  positive  gearing,  render- 
ing an  imperfect  cut  impossible. 
So  great  has  become  the  popularity 
of  this  table  that  the  manufacturers 
find  it  impossible  to  meet  the  de- 
mand. They  are  now  building  an 
addition  to  their  plant,  after  the 
completion  of  which  they  will  be 
in  condition  to  meet  their  contin- 
ually increasing  business. 

Their  repressing  machines  are 
giving  much  satisfaction.  Fine 
mechanics  are  employed  in  con- 
structing   these    machines.     Each 
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part  is  * '  trued ' '  and  fitted  to  the 
machine  before  leaving  the  shops. 
The  repress  department  of  this 
company  is  kept  running  day  and 
night  to  meet  the  demands  of  the 
trade.  The  brick  are  placed  on  the 
pickers,  which  convey  them  to  the 
repressing  boxes,  where  an  upper 
and  lower  plunger  grasps  them  and 
places  a  pressure  of  95,000  pounds 
on  each  square  inch  of  the  brick. 
The  brick  are  automatically  ejected 
from  the  press  boxes  and  delivered 
on  an  off-bearing  belt  to  be  taken 
care  of  by  the  ''hackers.*' 

The  Dry  and  Wet  Pans  made  by 
the  Frey-Sheckler  Company  are 
made  in  three  sizes — seven,  eight, 
and  nine-foot.  They  sold,  during 
the  year  1892,  seventy-one  (71)  of 
their  nine-foot  drying  pans,  being 
the  standard  size.  The  seven-  and 
eight-foot  pans  are  exactly  the  same 
as  the  nine-foot  pan  in  point  of 
construction.  The  wet  pans  are 
made  similar  to  the  dry  pans,  ex- 
cept that  they  are  provided  with 
solid  bottoms  and  discharge  gates. 


BRICK  REPRESSING. 

For  securing  the  finest  grades  of 
ornamental  and  plain  face  brick, 
the  process  of  repressing  the  brick 
is  indispensable,  and  of  late  it  is 
also  coming  into  general  use  in  the 
manufacture  of  paving  brick.  The 
advantages  secured  are  greater  uni- 
formity in  size,  greater  smooth- 
ness of  surface,  increased  density 
and  solidity,  and  the  manufact- 
urer can  stamp  his  name  and 
address  or  trade  mark  on  each 
brick,  which  might  prove  a  valu- 
able advertisement  to  him.  More- 
over some  popular  patented  forms 
of  paving  brick  have  to  be  re- 
pressed in  order  to  secure  the  de- 
sired form  and  configuration.  The 
introduction  of  power  represses  has 


made  it  possible  to  materially  re 
duce  the  expense  of  repressing  the 
brick,  and  also  to  increase  the 
speed  with  which  it  could  be  done, 
for  while  with  a  hand  press  3,000 
brick  is  a  good  day's  work,  with  a 
power  repress  10,000  brick  can  be 
pressed  daily,  with  the  same  force 
of  hands,  and  with  only  one-half 
to  one-horse  power. 

The  Penfield  Power  Press  above 
illustrated,  combines  beauty  of  de- 
sign with  unusual  massiveness  and 
strength.  The  pressure  is  exerted 
by  a  powerful  toggle,  arranged 
above  the  die  where   surplus  clay 


PENFIELD  POWER    BRICK  PRESS. 

from  the  die  vents  can  not  fall  and 
interfere  with  the  free  action  of  the 
parts,  nor  does  the  die  and  die  ta- 
ble have  to  be  lifted  each  time  a 
brick  is  pressed.  The  pressure  is 
readily  regulated,  and  is  uniform 
and  rigid  on  each  brick,  not  being 
modified  by  or  dependent  on 
springs,  which  would  cause  objec- 
tionable lack  of  uniformity  in  the 
thickness  of  the  brick. 

The  operation  of  the  press  is  auto- 
matic. After  the  brick  is  placed  in 
position  on  the  feed  table,  it  is 
automatically  fed  into  the  die, 
pressed,    expelled    from    the    die. 
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transferred  to  the  off-bearing  belt, 
and  travels  off  on  it.  A  clutch 
pulley  is  provided,  placing  the  ma- 
chine under  immediate  control,  so 
that  it  can  be  started  or  stopped  in- 
stantly. The  machine  has  fewer 
parts  than  any  other,  is  less  com- 
plicated and  easier  to  keep  in  per- 
fect working  order. 


J. 


NOTES. 
W.  Penfield  &  Son,  of  Wil- 


loughby,  Ohio,  have  issued  artistic 
catalogues  of  their  upright-stock 
brick  machinery,  and  also  of  their 
auger  brick  machinery. 

The  Standard  Dry  Kiln  Com- 
pany, have  issued  a  small  pamphlet, 
giving  much  valuable  information 
regarding  their  kiln  and  its  uses 
for  various  purposes,  together  with 
testimonials  of  those  who  have  had 


experience  with  it.  The  pamphlet 
also  contains  interesting  informa- 
tion on  the  science  of  drying. 

The  thirty-first  annual  catalogue 
of  the  Frey-Sheckler  Company, 
manufacturers  of  clay-working  ma- 
chinery, of  Bucyrus,  Ohio,  is  in 
print.  It  comprises  134  pages,  is 
handsomely  printed  on  fine  paper, 
and  is  elaborately  illustrated.  The 
introduction  states  that  over  4,300 
brick  machines  manufactured  by 
this  company,  are  now  in  use  in 
the  United  States  at  the  close  of 
1892.  The  capacity  of  their  ma- 
chines used  exclusively  for  the 
manufacture  of  structured  street 
paving  blocks  was  2,560,000  daily. 
Over  1,940,000,000  standard  pav- 
ing blocks  and  building  bricks  were 
made  on  their  machinery  between 
April  1,  1892,  and  November  1, 
1892. 
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RAVING. 

Carthage,  Mo.,  is  discussing  the  subject 
of  widening  her  narrow  streets. 

Nearly  $2,000,000  has  been  expended  in 
Topeka,  Kan.,  for  paving  and  sewerage. 

The  Twin  City  Paving  Company  has  just 
completed  an  extensive  line  of  granolithic 
pavements  in  Bristol,  Va. 

There  is  a  project  in  Milwaukee  to  build 
a  magnificent  boulevard  along  the  lake 
shore  from  Wisconsin  street  to  the  public 
park  north  of  the  city  limits. 

Wyatt  M.  Keedy,  clerk  of  Hagerstown, 
Md.,  writes  that  that  city  is  expending 
$60,000  in  street  and  drainage  improve- 
ments in  addition  to  the  regular  allowance 
of  $8,000  per  annum. 

E.  O.  Sellers,  city  engineer  of  Lansing, 
Mich.,  is  figuring  on  two  grades — Pennsyl- 
vania avenue,  1,364  lineal  feet,  and  Kala- 
mazoo street,  1,700  lineal  feet.  Some  brick 
work  will  probably  be  done  during  the 
coming  season. 

Since  the  Supreme  Court  has  decreed 
that  councils  of  Philadelphia  have  the 
right  to  admit  the  trolley  into  that  city, 
the  various  street  car  companies  are  vying 
with  one  another  in  offering  to  pave  streets 
at  their  own  expense  for  the  privilege  of 
running  electric  cars  on  them. 

CONTEMPLATED  WORK. 

Areola,  III.,  is  talking  of  street  paving. 

Atlantic,  Iowa,  talks  of  paving  her  main 
street. 

Delta  avonue,  Cincinnati,  Ohio,  will 
probably  be  improved. 

The  council  of  Streator,  111.,  ordered 
$150,000  worth  of  paving. 

Quincy,  111.,  will  probably  pave  about  one 
mile  of  street  with  brick  this  year. 

A  considerable  amount  of  street  paving 
is  contemplated  at  Black  Kock,  N.  Y. 

Albion,  Mich.,  is  wrestling  with  the 
question  of  paving  her  main  thoroughfare. 

There  is  a  move  to  improve  Division 
street,  Portland,  Ore.,  from  Eleventh  to 
the  city  limits.  The  work  will  probably 
be  done  this  year. 


City  Clerk  John  McCrimmon  writes  that 
Butte,  Mont.,  contemplates  paving  some  of 
her  streets. 

The  Commercial  Club  of  Muscatine,  la., 
is  agitating  the  question  of  street  pave- 
ments for  that  city. 

The  proposed  great  driveway  or  boule- 
vard around  Salt  Lake  City,  Utah,  is  being 
favorably  discussed. 

Asheville,  Ohio,  is  making  preparations 
for  the  brick  paving  of  her  streets  during 
the  coming  summer. 

Engineer  Browne,  of  Richmond,  Ind., 
writes  that  there  will  be  some  paving  done 
in  that  city  this  summer. 

Ashtabula,  Ohio,  will  lay  about  1,300,000 
paving  brick  this  season.  The  cost  of  pav- 
ing Main  street  will  be  130,000. 

A.  H.  Tyler,  city  clerk  of  Parsons,  Tex., 
says  there  will  probably  be  some  paving 
done  in  that  city  during  the  summer. 

H.  M.  Cooper,  of  Cameron,  Mo.,  writes 
that  that  city  will  do  a  considerable 
amount  of  street  work  next  summer. 

Roe  street,  Dayton,  Ohio,  will  probably 
be  paved  with  brick  or  asphalt.  There 
will  be  about  ten  miles  of  street  paved  in 
Dayton  this  year. 

The  opening  of  Eighth  street,  Davenport, 
Iowa,  from  Harrison  to  Main,  across  the 
large  ravine  that  exists  between  those 
streets,  is  being  discussed. 

John  W.  Willard,  of  Jamestown,  N.  Y., 
writes  that  the  board  of  public  works  has 
recommended  the  paving  with  brick  of 
about  six  miles  of  streets. 

Ernest  D.  Martin,  mayor  of  Marshall, 
Mo.,  says  that  the  committees  on  street 
work  have  reported  favorably  for  the  mac- 
adamizing of  Lafayette  and  Russell  streets 
and  paving  with  asphalt  of  Arrow  street. 

John  Mawdsley,  clerk  of  Adrian,  Mich., 
reports  that  indications  point  to  a  consid- 
erable amount  of  paving  work  this  year. 
A  small  amount  of  brick  pavement  has 
been  laid ;  if  it  proves  satisfactory,  more 
will  probably  be  contracted  for. 

A.  S.  Fisher,  of  Bedford,  Pa.,  reports  that 
a  right  of  way  ordinance  has  been  granted 
to  the  Bedford  Electric  Railway  Company. 
If  the  road  is  begun  in  the  spring,  said 
company  will  have  a  considerable  amount 
of  macadamizing  or  paving  to  do. 
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There  is  a  movement  for  the  paving  with 
brick  or  asphalt  of  South  Third  street, 
Terre  Haute,  Ind.,  from  Wabash  avenue 
to  Hulman  street.  The  plan  is  to  have 
eighteen-foot  sidewalks,  a  double  row  of 
shade  trees,  with  grass  plots  on  each  side 
of  the  walks.  The  roadway  will  be  nearly 
ninety  feet  wide. 

City  Engineer  Chapin,  of  Canton,  Ohio, 
has  estimated  the  approximate  cost  of  im- 
proving North  Market  street  from  Lake 
street  to  the  corporation  line,  by  laying 
brick  pavement  34  feet  wide  on  a  crushed 
stone  foundation,  at  $19,41 7.50;  also.  Eighth 
street  from  Cherry  to  High,  by  laying  a 
brick  pavement  3tf  feet  wide  on  a  six  inch 
foundation  of  concrete,  at  $21,917.50;  also. 
Woodland  avenue,  from  Lake  to  Aultman 
avenue,  by  grading,  curbing  and  laying 
flagstone  walks,  at  $7,287.50. 

CONTRACTS   TO    BE   LET. 

Sandusky,  Ohio,  will  put  down  five  miles 
of  asphalt  paving  in  the  spring. 

The  Springfield,  111.,  city  council  has 
passed  ordinances  for  the  paving  of  several 
additional  streets. 

The  Cleveland,Ohio,  counci  1  has  arranged 
to  issue  bonds  for  $521,000  for  paving  on 
twenty-one  streets. 

S.  Rushing  Ryno,  city  clerk  of  Rahway, 
N.  J.,  writes  that  street  macadamizing  will 
be  contracted  for  July  1st. 

Engineer  Chapin,  of  Canton,  Ohio, 
writes  that  bids  will  be  received  on  March 
13th  for  grading  Cedar  street. 

Bids  will  be  received  until  March  6,  for 
the  paving  of  First  street,  from  East  Ches- 
ter to  Monroe  street.  Monroe,  Mich. 

New  York  City  will  repave  thirty-eight 
streets  with  asphalt  and  twelve  with  gran- 
ite blocks  at  an  expense  of  about  $1,200,- 
000. 

Proposals  will  be  received  until  March 
13th  for  the  grading  of  Cedar  street  from 
Marion  street  to  Harrison  avenue,  Canton, 
Ohio. 

Bids  will  be  received  until  March  11,  for 
the  construction  of  a  street  pavement  on 
Main  street,  between  Fair  and  Mulberry 
streets,  Olney,  111. 

EngineeB  Henry  W.  Scott,  of  Seattle, 
Wash.,  says  that  a  number  of  contracts  will 
soon  be  let  for  street  improvements  to  the 
extent  of  seventeen  miles. 

George  F.  FuUenwider,  city  clerk  of  El 
Dorado,  Kan.,  writes  that  forty  rods  of 
stone  sidewalk,  four  feet  wide  "and  four 
inches  thick,  two  culverts,  seventy  feet 
long,  and  one  hundred  and  twenty  feet  of 
three-foot  sidewalk,  will  be  built  as  soon  as 
the  weather  will  permit. 


Bids  will  be  received  by  Charles  L.  Kin- 
ney, city  engineer  of  Elkhart,  Ind.,  until 
March  8,  for  grading  and  paving  a  number 
of  alleys  with  cobble-stones. 

Bids  will  be  received  at  the  ofl&ce  of  the 
Cincinnati  Board  of  Administration  until 
March  10,  for  brick  driveway  and  other 
improvements  in  Eden  Park. 

W.  E.  Gillett,  city  clerk  of  Clyde,  Ohio, 
reports  that  contracts  are  to  be  let  for 
street  paving  and  that  $45,000  street  im- 
provement bonds  are  to  be  sold. 

Galena  street,  from  Ontario  street  to 
Summit  avenue,  Toledo,  Ohio,  will  be  paved 
with  brick,  and  Lincoln  avenue,  from  Mon- 
roe street  to  Waite  avenue  with  asphalt. 

Ordinances  have  been  passed  providing 
for  improvement  of  parts  of  Monroe,  Grand, 
Jefferson,  Newark,  Madison  and  Garden 
streets,  and  Park  avenue,  Hoboken,  N.  J. 

Sealed  proposals  will  be  received  at  the 
oflSce  of  the  city  clerk  of  Sandusky,  Ohio, 
until  noon,  March  18,  for  the  paving  of 
Market  street,  from  Jackson  to  Wayne, 
with  fire  brick. 

C.  F.  Lane,  clerk  of  Berea,  Ohio,  writes 
that  bids  will  be  received  March  6  for 
brick  pavement  requiring  about  720,000 
brick,  10,387  cubic  yards  excavation  and 
6,440  linear  feet  stone  curbing. 

Olney,  111.,  will  pave  Main  street  between 
the  west  line  of  Fair  street  and  the  east 
line  of  Mulberry  street.  Bids  will  be  re- 
ceived until  March  15  for  the  labor  and 
material  for  constructing  same. 

M.  M.  Moore,  city  clerk  of  Columbus, 
Ga.,  says  that  bids  will  be  invited  for  pav- 
ing with  granite  blocks  or  Telford  mac- 
adam, three  squares  of  Broad  street,  about 
2,200  square  yards ;  bids  to  be  in  by  April  5. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Cincinnati,  Ohio,  Board  of  Ad- 
ministration until  March  11,  for  the  im- 
provement with  brick  pavement,  granite 
curbing,  etc.,  of  May  street  to  the  north 
line  of  Oak  street. 

J.  W.  Sedwick,city  engineer  of  Pasadena, 
Cal.,  reports  that  contracts  are  to  be  let 
for  cement  sidewalk  on  Maungo  avenue, 
and  grade,  gutter  and  curb  on  Palmetto 
street  and  Raymond  and  Los  Robles  ave- 
nues, about  one  and  one-half  miles  of 
street. 

The  Mansfield,  Ohio,  city  council  has  de- 
termined to  proceed  at  once  with  the  pav- 
ing of  Park  avenue  west.  The  roadway  is 
to  be  made  thirty-six  feet  wide  from  Main 
to  Sturges  avenue.  Beyond  Sherman  ave- 
nue the  improvements  will  probably  be 
limited  to  the  paving  of  sidewalks  and 
gutters. 
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S.  J.  Smyth,  city  clerk  of  Tacoma,VVa8h., 
writes  that  Pacific  avenue,  from  South 
Seventeenth  street  o  South  Twenty-fifth 
street,  is  to  have  a  pavement,  100  feet  in 
width,  of  bituminous  rock  on  a  six-inch 
concrete  foundation.  A  wooden  pavement 
will  be  laid  this  summer  from  South 
Seventh  to  South  Seventeenth  streets. 

F.  M.  Shangle,  clerk  of  Oscaloosa,  Iowa, 
writes  that  sealed  bids  will  be  received  up 
to  March  3  for  the  gradinjr,  cement  curb- 
ing and  brick  paving  of  High  avenue,  from 
A  to  F  streets  inclusive,  requiring  10,444 
square  yards  brick  paving,  1,024  lineal  feet 
brick  curbing,  2,440  lineal  feet  cement 
curbing,  and  5,812  cubic  yards  excavation. 

CONTRACTS  AWARDED. 

J.  E.  Skelly,  city  clerk  of  LaSalle,  111., 
writes  that  F.  J.  Sheehey  has  been  awarded 
a  paving  contract. 

The  contract  for  paving  East  Main  street, 
Greenville,  Pa.,  has  been  awarded  to  Hal- 
lam  &  Sons,  Washington,  Pa. 

Adna  Dobson,  city  engineer  of  Lincoln. 
Neb.,  writes  that  about  $125,000  worth  of 
brick  paving  has  been  let  for  the  season. 

W.  B.  Wray,  of  Reidsville,  N.  C,  reports 
that  the  contract  for  paving  Scaly,  More- 
head  and  Gilmer  streets  has  been  awarded 
to  Lea  &  Co. 

Abner  Genier,  clerk  of  Delaware,  Ohio, 
writes  that  he  has  been  authorized  to  con- 
tract with  the  0.  S.  Kelly  Company  for  one 
fifteen-ton  steam  road-roller. 

W.  K.  Fox,  city  clerk  of  Plattsmouth, 
Neb.,  writes  that  contracts  for  paving  two 
blocks  with  brick  has  been  awarded  to 
Charles  S.  Fanning,  of  Omaha. 

The  city  of  Franklin,  Ind.,  has  awarded 
the  contract  to  build  6,438.5  square  yards 
of  brick  paved  streets,  to  the  Acme  Paving 
and  Cement  Company,  of  Indianapolis. 

The  Buffalo  Paving  Company  has  a 
$7,683  contract  for  paving  with  bituminous 
rock  Glor  street,  twenty-eight  feet  wide, 
from  Austin  street  to  Military  road.  Black 
Rock,  N.  Y. 

Contracts  were  let  on  February  23  for 
reconstruction  and  paving  with  brick 
Fourth  street  from  York  to  Brighton,  and 
Isabella  street  from  Fourth  to  Ninth,  New- 
port, Ky. 

Henry  W.  Scott,as8istant  city  engineer  of 
Seattle,  Wash.,  sends  the  following  inform- 
ation :  The  contract  for  grading  and  side- 
walking  Moltke  street,  from  Thomas  to 
Morse,  has  been  awarded  to  W.  N.  White 
for  $10,066.90.  The  other  bids  were  J.  A. 
Bailey,  $10,528.56-  H.  M.  By erly,  $11,639.56; 
Charles  Feek,  $12,861.84;  Taylor  Bros, 
$11,401.58. 


Samuel  J.  Mann,  city  engineer  of  New 
Albany,  Ind.,  writes  that  Contractor  J.  J. 
Huncilman,  of  that  city,  has  the  contract 
for  paving  three  blocks  of  Pearl  street  with 
vitrified  brick  on  a  six-inch  foundation  of 
concrete. 

The  Detroit,  Mich.,  Board  of  Public 
Works  has  accepted  Otto  E.  C.  Guelich's 
bids  on  54,000  square  yards  of  Bermudez 
asphalt  pavement  on  Woodward  avenue. 
The  same  contractor  laid  last  year  25,000 
square  yards  on  that  avenue. 

The  contract  for  laying  all  vitrified  brick 
sidewalks  until  July  1,  1893,  to  be  laid  in 
the  city  of  Roanoke,  Va.,  has  been  awarded 
to  Wm.  McCarty.  Price  for  paving,  outside 
of  excavations,  etc.,  is  71  cents  per  square 
yard.  The  cost  is  to  be  charged  to  the 
owners  of  the  abutting  property.        ::^5L«J 

Engineer  Wagoner,  of  Huntington,  Ind., 
writes  that  Jonathan  Sprinkler  has  the 
contract  for  building  564  lineal  feet  of  six- 
foot  brick  sidewalk  on  Second  and  Wilkin- 
son streets  at  53  cents  per  lineal  foot,  with 
common  burned  brick  on  a  foundation  of 
six  inches  of  broken  stone  and  four  inches 
of  sand. 

E.  H.  Reed,  superintendent  of  streets, 
Cambridge,  Mass.,  reports  that  the  follow- 
ing bids  were  received  for  furnishing  the 
city  with  350.000  granite  paving  blocks  for 
use  the  coming  season :  Rock  port  Granite 
Co  ,  $61  per  M ;  Austin  Ford  &  Son,  Cam- 
bridge, $60  per  M  ;  Quincy  Paving  and 
Edgestone  Co.,  $44.90  per  M;  S.  &  R.  J. 
Lombard,  Charlestown,  $39  per  M.  The 
contract  was  awarded  to  S.  &  R.  J.  Lom- 
bard. 

J.  C.  Tompson,  Jr.,  city  clerk  of  Canton. 
111.,  reports  that  Davis  &  Dougherty,  of 
Bellaire,  Ohio,  have  been  awarded  the  con- 
tract for  paving  in  addition  to  the  public 
square,  about  two  miles  of  street  with  orick. 
The  bid  of  this  firm  was  54  cents  per  foot  for 
stone  curbing,  and  $1.64  per  yard  for  pave- 
ment. The  entire  work,  grading,  paving 
and  curbing,  will  come  anywhere  between 
$88,679.17  and  $96,244.42  according  to  the 
proportion  of  Canton  brick  utilized.j 

Charles  L.  Harrison,  clerk  of  Bellevue, 
Campbell  county,  Ky.,  says  that  town  has 
just  finished  the  original  construction  of 
all  her  streets  and  alleys.  The  following 
awards  have  been  made  recently :  Anton 
Walters,  Gas  alley,  excavating  19  cents, 
flagging  25  cents,  paving  70 cents ;  Printers 
alley,  excavating  1 9  cen  ts,  flagging  25  cen  ts, 
paving  69  cents.  Samuel  H.  Hays,  Grould 
alley,  excavating  20  cents,  flagging  24 
cents,  paving  68  cents;  Center  street,  ex- 
cavating 20  cents,  curbing  38  cents,  paving 
75  cents,  gravel  75  cents,  flagging  28  cents. 
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Robert  Koehler,  city  clerk  of  Rock  Island, 
111.,  sends  the  following  information :  The 
Edwards  &  Walsh  Construction  Company 
has  been  awarded  the  contract  for  brick 
paving  work  to  be  done  next  summer,  at 
$106,542.42.  The  work  will  include  6,830 
square  yards  paving  at  $1.27,  and  3,820  feet 
curbing  at  54  cents,  on  JSighteenth  street ; 
39,684  square  yards  paving  at  $1.31,  and 
14,660  feet  curbing  at  54  cents  on  Fourth 
avenue  and  Twenty-fourth  street;  and 
12,336  sauare  yards  paving  at  $1.61,  6,777 
feet  curbing  at  55  cents,  and  9,886  cubic 
yards  filling  at  35  cents  on  Twentieth 
street.  In  addition  to  this,  the  Street  Rail- 
way Syndicate  will  have  6,82 1  square  yards 
to  pave  at  an  estimated  cost  of  $1.40  per 
square  yard. 


SBWERAQE, 


Mexico,  Mo.,  has  just  completed  a  $4,000 
sewer. 

Montgomery,  Ala.,  will  construct  a  sewer- 
age system. 

The  general  plan  of  the  proposed  sewer 
system  in  Rome,  N.  Y.,  has  been  framed. 

A  system  of  pipe  sewers,  total  length 
3,600  feet,  will  be  put  in  at  Richmond,  Ind. 

W.  J.  Scott,  secretary  of  Denison,  Tex., 
writes  that  the  sewer  extension  to  Red 
river  has  been  completed. 

E.  O.  Sellers,  city  engineer  of  Lansing, 
Mich.,  says  that  the  average  cost  of  pipe 
sewers  during  the  past  season  was  $5.14 
per  foot,  including  man-holes. 

An  eflfort  is  being  made  to  secure  a  new 
system  of  sewerage  for  Hoboken,  N.  J.  It 
is  proposed  to  build  a  trunk  sewer  through 
Newark  street  with  an  outlet  at  the 
Meadows. 

Work  has  been  commenced  on  the  new 
twenty-four  inch  sewer  in  Chestnut  street, 
at  Rockford,  111.  It  will  run  from  Main 
street  to  the  river,  and  most  of  the  work 
will  be  done  by  tunneling. 

A  score  or  more  of  main  sewers  have 
been  recommended  by  the  survey  commit- 
tee of  councils,  of  Philadelphia,  Pa.,  as  need- 
ed improvements  on  which  $3,000,000  can 
be  spent  to  good  advantage. 

A  duplicate  set  of  all  the  sewerage  sys- 
tem and  record  of  sewers  in  the  city  of 
Chattanooga,  Tenn.,  has  been  completed 
by  Walter  C.  Pool.  The  set  consists  of 
forty-three  sheets  of  tracing  cloth. 

L.  E.  Farnham,  of  Camden,  N.  J.,  writes 
that  owing  to  the  cholera  scare  not  much 
paving  and  sewer  work  has  been  done 
there  recently.  The  money  has  been  ex- 
pended in  cleaning  the  city  and  filling  up 
low  places. 


CONTEMPLATED  WORK. 

Middletown,  Ohio,  is  agitating  the  sew- 
erage question. 

Lake  Linden,  Mich.,  is  thinking  of  spend- 
ing $15,000  on  sewers. 

Oklahoma,  Okl.,  will  have  a  system  of 
sewers.    The  city  will  do  the  work. 

S.  Rushing  Ryno,  clerk  of  Rahway,  N.  J., 
writes  that  sewer  work  will  probably  be 
contracted  for  on  July  1. 

City  Clerk  Mawdsley,  of  Adrian,  Mich., 
says  a  considerable  amount  of  sewer  work 
will  probably  be  contracted  for  this  year. 

W.  H.  Poorman,city  clerk  of  Livingston, 
Mont.,  says  a  sewerage  system  will  proba- 
bly be  adopted  and  contract  let  in  the 
spring. 

John    Sorenson,    city    clerk    of     North 
Platte,  Neb.,  reports  that  the  city  is  figur- 
ing on  the  probable  cost  of  a  sewerag 
system. 

W.  J.  Miller,  city  clerk  of  Ann  Arbor, 
Mich.,  writes  that  on  March  20  the  city 
will  vote  upon  bonds  of  $30,000  for  the  pur- 
pose of  building  a  main  sewer. 

W.  F.  Leete,  clerk  of  Oneida,  N.  Y..  writes 
that  that  village  will  vote  on  the  adoption 
of  a  general  system  of  sewers.  If  the  vote 
is  favorable,  the  system  may  be  begun  the 
coming  summer. 

W.  H.  Wilmot,  city  clerk  of  Lambertville, 
N.  J.,  writes  that  that  city  is  considering 
the  matter  of  a  sewerage  system.  A  com- 
mission of  prominent  citizens  has  been 
appointed  to  look  into  the  matter,  and  re- 
port to  the  common  council. 

The  common  council  of  the  city  of  To- 
ledo, Ohio,  has  decided  that  it  is  necessary 
to  construct  a  cylindrical  brick  sewer,  two 
feet  inside  diameter  and  four  inches  shell, 
along  the  center  line  of  Front  street,  ana 
alley  west  of  Oak  street,  from  sewer  No. 
211  in  Front  street  to  within  twenty  feet  of 
Second  street. 

Estimates  and  plans  for  the  construction 
of  the  Capitol  Hill  public  sanitary  sewer 
at  Denver,  Col.,  has  been  prepared  and 
submitted  by  Engineer  Mery  weather. 
This  plan  calls  for  the  building  of  a  sewer 
to  form  an  outlet  for  the  Capitol  Hill 
Sewer  District  No.  1,  and  will  involve  an 
outlay  of  $17,300. 

CONTRACTS    TO    BE    LET. 

D.  P.  Pickard,  secretary  of  Greenville, 
Pa.,  reports  that  contracts  for  terminal 
sewer  will  be  let  in  the  spring. 

A  twelve-inch  pipe  sewer  will  be  built 
along  Sixth  avenue,  Troy,  N.  Y.,  for  which 
work  contracts  will  soon  be  awarded. 
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Geo.  R.  Lash,  city  recorder  of  Pendleton, 
Ore.,  writes  that  oids  will  be  wanted  this 
spring  for  a  sewerage  system  for  that  city. 

Bids  will  be  received  by  Charles  L.  Kin- 
ney, city  engineer  of  Elkhart,  Ind.,  until 
March  22,  for  the  construction  of  various 
sewers. 

The  contract  for  laying  a  sewer  in  Wash- 
ington street,  between  the  bridge  and 
Front  street,  Spokane,  Wash.,  will  soon  be 
awarded. 

J.  W.  James,  of  Sioux  Falls,  S.  Dak., 
writes  that  bids  will  be  received  by  Roy 
Williams,  city  auditor,  up  to  March  6,  for 
the  construction  of  about  68,000  lineal  feet 
of  sewerage. 

Bids  will  be  received  at  the  office  of  the 
city  engineer  of  Bucyrus,  Ohio,  until 
March  7  for  the  construction  of  Prospect 
and  Wiley  street  sewer  in  sub-main  sewer 
district  No.  14,  and  laterals  Nos.  1  and  2  of 
main  sewer  district  No.  4. 

E.  L.  Shaw,  city  engineer  of  Marinette, 
Wis.,  writes,  that  a  general  sewer  system 
has  been  designed  for  that  city,  and  a  large 
amount  of  work  will  be  done  during  the 
coming  season.  Contracts  will  probably 
be  let  in  April.  The  estimated  cost  of  the 
entire  system  is  $90,000. 

CONTRACTS  AWARDED. 

The  city  of  Monmouth,  III.,  has  con- 
tracted for  six  miles  of  sewers. 

Kenosha,  Wis.,  has  awarded  contracts 
for  building  4,510  feet  of  42  and  36  inch 
brick  sewers,  and  21,  18, 15,  12  and  8  inch 
pipe  sewers. 

The  contract  has  been  awarded  for  the 
construction  of  a  sewer  in  Southgate  street, 
from  Isabella  street  to  the  Licking  river 
at  Newport,  Ky. 

Thomas  F.  Moore,  of  Buflfalo,  N.  Y.,  was 
awarded  the  contract  for  building  section 
six  of  the  East  side  sewer  district  in  con- 
sideration of  $126,000. 

L.  E.  Chapin,  city  engineer  of  Canton,  O., 
writes  that  the  contract  for  machinery  for 
the  sewage  disposal  works  has  been  let  to 
the  Bonnot  Co.,  of  Canton,  for  $4,790. 

Contracts  have  been  let  for  the  con- 
struction of  sewers  in  the  following  named 
streets  at  Cleveland,  Ohio:  Champlain, 
between  Ontario  and  Seneca  streets ;  Chat- 
ham, between  Ward  and  Jersey  streets; 
Clinton,  between  Hanover  and  Stale 
streets;  Hancock,  between  Jersey  and 
Penn  streets;  Irving,  between  Pittsburg 
street  and  a  point  400  feet  south  of  Orange 
street;  Jefferson,  between  University  and 
Professor  streets ;  McKinstry,  between 
Literary  and  Railway  streets;  Myrtle 
court.  Magnet  street.  Ocean  street,  Otis 
street,  Princeton  street  and  Wade  avenue. 


Charles  G.  Carlson,  clerk  of  Moline,  111., 
writes  that  Davis  Co.,  of  that  city,  has 
been  awarded  contracts  for  about  1,315  feet 
of  ten-inch  sewer  on  Eleventh  street,  from 
Twelfth  avenue  south  to  Sixteenth  avenue, 
for  $1,485;  and  about  1,665  feet  of  eight- 
inch  sewer  on  Sixth  avenue  and  Twenty- 
third  street  for  $650. 

The  contract  for  the  construction  of  a 
system  of  sewers  in  Hoosick  Falls,  N.  Y., 
has  been  awarded  to  S.  B.  Sears  &  Emon- 
son,  Kingston,  N.  Y.,  at  $32,628.  The  other 
bids  were  as  follows :  F.  R.  &  L.  W.  Pratt, 
Albany, N.  Y.,  $33,982 ;  Muir  Bros.  &  Nickle- 
son,  Port  Huron.  Mich.,  $35,575;  Wm.  H. 
Berry,  Hoosick  Falls,  $35,623.20;  P.  H. 
Harrison  &  Sons,  Newark,  N.  J.,  $37,428; 
Acock  &  Son,  Trenton,  N.  J.,  $38,321 ;  L.  A 
L.  E.  Buckley,  Hoosick  Falls,  N.  Y.,  $40,952 ; 
Thos.  McKeown,  Buffalo,  N.  Y..  $38,735.50; 
Evelin  &  Hall,  Waterford,  N.  Y.,  $40,215; 
M.  Sullivan,  Little  Falls,  N.  Y..  $44,337 ; 
Michael  Bennet.  Utica,  N.  Y.,  $49,709 ;  W. 
B.  Connell,  Youngstown,  Ohio,  $48,101; 
Daniel  Murray,  Port  Chester,  N.  Y.,  $41,664 ; 
Frank  L.  Allen,  Worcester,  Mass.,  $55,357; 
Edmund  Broderick  &  Co.,  Troy,  N.  Y., 
$51,170.  J.  Lei  and  Fitzgerald  is  the  de- 
signing engineer. 

J.  Arthur  Stevenson,  city  clerk  of  Mon- 
mouth, 111.,  sends  a  list  of  the  bidders  on 
the  **  Northwest  Sewerage  System,"  and 
their  prices.  The  contract  was  awarded  to 
the  Monmouth  Construction  Co.,  of  Mon- 
mouth, at  $22,421  36.  The  other  bidders 
were:  J.  D.  Lynch  &Co.,  Monmouth,  $22,- 
777.88 ;  Walker  &  Co.,  Kansas  City,  Mo., 
$29,537.89 ;  Bick  &  Glann,  Toledo,  O.,  $28,- 
132.84;  Andrew  Anderson,  St.  Paul,  Minn., 
$35,406.85;  Cooper  &  Dorsey,  Terre  Haute, 
Ind.,  $24,586.31;  Simons  &  Boyd,  Quincy, 
III.,  $24,739.20 ;  Tschirgi,  Kringle  &  Deleney, 
Dubuque,  la.,  $23,277  88.  The  system  in- 
cludes 1 .040  feet  thirty-inch  two-ring  brick, 
1,133  feet  twenty-four-inch,  1,907  feet  eigh- 
teen-inch,  2,506  feet  tifteen-inch,  20,011  feet 
twelve-inch,  3,611  feet  ten-inch,  1,956  feet 
nine-inch,  200  feet  eight-inch,  and  2,500  feet 
six-inch  pipe  sewer,  forty-five  manholes 
and  ten  catch-basins. 

John  W.  Willard,  secretary  Board  of 
Public  Works  of  Jamestown,  N.  Y.,  sends 
the  following  information :  Arrangements 
have  been  made  for  the  sale  of  $50,000— 3>^ 
per  cent,  thirty -year  sewer  bonds  to 
parties  represented  by  Chas.  H.  Wicks,  of 
Jamestown,  at  a  premium  of  3^4  per  cent. 
On  February  4,  bids  were  received  on  the 
construction  of  a  certain  portion  of  the 
main  sewer  and  laterals  of  the  complete 
separate  sewer  system  lately  adopted  by 
the  city  as  follows:  Rider  ^c  Fitzgerald, 
Dunkirk,  N.  Y.,  $80,717.47;  Kelly  &  Shee- 
han,  Bradford,  Pa,  $79,748.70;  John  Had- 
ley,  Canton,  Ohio,  $70,496.87;  W.  B.  Con- 
nell, Youngstown,  Ohio,  $63,642.40;  Stand- 
ard Construction    Company,  Pittsburgh, 
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Pa.,  $55,208.85;  John  O.  Smith,  Buflfalo,  N. 
Y.,  $52,070.90;  Sloan  &  McElwain,  Pitts- 
burgh. Pa.,  $49,988.75;  W.  H.  Roberts, 
Pittsburgh,  Pa.,  $42,670.10.  The  contract 
was  awarded  to  W.  H.  Roberts. 

City  Engineer  Mann,  of  New  Albany, 
Ind.,  writes  that  the  contract  for  laying  an 
eighteen-inch  pipe  sewer.l  ,070  feet  in  length 
upon  Spring  and  Pearl  streets,  has  been 
awarded  to  J.  J.  Huncilman. 


WATER-WORKS. 


Athens,  Ga.,  has  contracted  for  new 
water-works. 

Covington,  Ind.,  will  soon  have  a  new 
water-works  plant. 

Niles,  Mich.,  is  negotiating  for  a  $40,000 
system  of  water-works. 

Horton.  Kan.,  is  negotiating  for  a  $40,000 
system  of  water-works. 

Water- works  have  been  voted  for  at  Fair- 
mont, Ind.    The  plant  will  cost  $30,000. 

The  city  clerk  of  Atlanta,  Ga.,  writes 
that  that  city  is  constructing  magnificent 
new  water-works. 

Darius  Hult,  clerk  of  Rochester,  Ind., 
writes  that  the  city  intends  putting  in 
water-works  in  a  short  time. 

W.  T.  Dougherty,  secretary  of  Oak  Cliff, 
Tex.,  writes  that  the  city  expects  to  com- 
plete its  water-works  plant  in  the  near 
future. 

Water-works  are  to  be  built  at  Van  Bu- 
ren.  Ark. ;  Burlington,  N.  C. ;  Crescent  City, 
Fla. ;  Barnesville,  Ga. ;  Hutto,  Tex.;  Bon- 
ham,  Tex. ;  and  Huntsville,  Tex. 

E.  W.  Harrington,  city  clerk  of  Crete, 
Neb.,  writes  that  the  city  has  purchased 
the  water-works  property  from  the  College 
Heights  Reservoir  Company  for  $35,000. 

The  special  water  committee  appointed 
by  the  Providence,  R.  I.,  common  council 
to  consider  the  matter  of  purifying  the 
water  supply,  advise  the  construction  of  a 
system  of  mechanical  gravity  filters,  capa- 
ble of  filtering  15,000,000  gallons  of  water  a 
day.  The  cost  of  this  proposed  system 
will  be  about  $130,000,  which  will  include 
suitable  buildings  for  carrying  on  the 
work. 

CONTEMPLATED  WORK. 

The  citizens  of  Martinsville.  Ind.,  have 
voted  for  water- works  by  a  majority  of  300. 

N.  G.  Underwood,  clerk  of  Elizabeth,  N. 
J.,  says  that  water-works  improvements  are 
contemplated. 


The  water-works  question  is  being  dis- 
cussed at  Shullsburg,  III.;  Carbondale, 
Col. ;  Traer,  la. ;  and  Exeter,  Mass. 

CONTRACTS   TO    BE   LET. 

Hartington,  Neb.,  is  to  have  a  $10,000 
system  of  water-works,  some  time  in  the 
near  future. 

W.  E.  Gillette,  clerk  of  Clyde,  Ohio, 
writes,  that  contracts  are  to  be  let  for 
water-works  extension.  Bonds  for  $7,000 
for  the  purpose  are  to  be  sold. 

W.  H.  Weaver,  clerk  of  Watseka,  111., 
writes,  that  the  water-works  mains  of  the 
city  will  be  extended  this  spring.  The 
water  tower  was  finished  last  October. 

Adolph  Anderson,  city  recorder  of  Logan, 
Utah,  reports  that  specifications  are  being 
drafted  for  the  balance  of  the  new  water- 
works system,  and  bids  will  be  called  for. 

The  Mason  City,  la.,  council  have  order- 
ed water  mains  put  in  on  Adams  street, 
from  Seventh  south  to  State;  also  on  Main 
street  to  Ninth,  and  west  on  Ninth  street. 

J.  E.  Skelly,  city  clerk  of  La  Salle,  111., 
writes,  that  the  city  expects  to  lay  a  con- 
siderable amount  of  iron  pipes  for  water- 
works. Contracts  will  probably  be  let  for 
small  quantities. 

CONTRACTS  AWARDED. 

Yonkers.  N.  Y.,  has  contracted  for  water- 
works with  the  New  York  City  District 
Water  Supply  Company. 

Contracts  for  new  engines  and  boilers 
for  a  new  pumping  plant  in  Brooklyn,  N. 
Y.,  have  been  awarded  at  $306,900. 

The  contract  has  been  awarded  for  the 
construction  of  a  water-works  plant  in 
Greenville,  Ohio,  to  cost  $79,130.38. 

J.  B.  Carter,  city  clerk  of  Shenandoah^ 
la.,  writes  that  a  contract  for  twenty- 
eight  hydrants  and  four  gate  valves  has 
been  awarded  to  the  Ludlow  Valve  Mfg. 
Co.,  Troy,  N.  Y.,  for  $675,  about  $100  higher 
than  the  lowest  bidder. 

The  contract  for  foundation  for  stand- 
pipe  and  erection  of  power  house  has  been 
awarded  to  Jacob  Koons  for  $2,370.  Con- 
tract for  stand-pipe  has  been  let  to  Riter 
&  Conley,  of  Pittsburgh,  Pa.,  and  water- 
pipes  to  the  Chattanooga  Pipe  Co. 

Stevens  &  Bedwards,  of  Logansport,  Ind., 
have  been  awarded  the  contract  for  put- 
ting in  the  water-works  at  Edinburg,  Ind., 
at  $16,751.  The  amount  of  pipe  bid  on  was 
3,800  feet  of  eight-inch  pipe,  1,200  feet  of 
six-inch  pipe,  3,900  feet  of  four-inch  pipe, 
and  fifteen  hydrants. 
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Seth  Smith,  town  clerk  of  Provincetown, 
Mass.,  reports  that  the  contract  for  laying 
water-pipes,  etc.,  has  been  awarded  to 
Lucian  A.  Taylor  at  $7,997.62.  There  were 
thirteen  other  bids,  ranging  in  price  from 
$8,360.68  to  $13,347.20.  The  contract  for  fur- 
nishing pipe  was  let  to  McNeal  Foundry  Co., 
Burlington,  N.  J.,  for  $18,500;  for  hydrants, 
to  the  Chapman  Valve  Manufacturing  Co., 
Boston,  at  $1,412.17 ;  for  valves  to  the  Rens- 
selaer Manufacturing  Co.,  Troy,  N.  Y.,  at 
$1,338.60. 


BRIDQES. 


Contracts  for  bridges  will  soon  be  let  in 
KnQxville,  Tenn. 

A  $60,000  bridge  will  be  built  across  the 
river  at  Winnepeg,  Manitoba. 

Hunt  county,  Tex.,  is  to  have  four  iron 
bridges  at  a  cost  of  $1,425  each. 

A  new  iron  bridge  is  soon  to  be  built 
across  the  Republican  river  at  Guide  Rock, 
Neb. 

Bids  will  be  received  till  noon  March  3 
on  a  four-span  steel  bridge  at  Des  Moines, 
Iowa. 

The  Grand  Trunk  Railroad  will  proba- 
bly build  a  new  bridge  across  the  gorge  at 
Niagara  Falls. 

There  is  a  prospect  that  a  big  bridge 
will  soon  be  built  between  Superior,  Wis., 
and  Duluth,  Minn. 

An  iron  bridge  is  to  be  built  over  the 
Sangamon  river  in  Macon  county,  111.  The 
contract  has  been  let  at  $3,352. 

The  Kentucky  Legislature  has  authoriz- 
ed the  construction  of  another  bridge  be- 
tween Cincinnati  and  Covington. 

Bids  will  be  received  by  the  county  com- 
missioners of  Plattsmouth,  Neb.,  until 
March  9,  for  the  construction  of  all  bridges 
to  be  built  by  the  county  during  1893. 

W.G.Underwood,  city  clerk  of  Elizabeth, 
N.  J.,  writes  that  contract  is  to  be  let  for 
an  iron  drawbridge  over  Charles  creek, 
twenty-four  foot  span  in  the  clear,  sixteen 
foot  roadway. 

The  award  for  the  four  track  drawbridge 
to  be  built  by  the  New  York  Central  Rail- 
road Company  over  the  Harlem  River,  has 
been  made  to  the  King  Bridge  Company, 
of  Cleveland,  Ohio. 

The  board  of  public  works  of  Indian- 
apolis proposes  to  increase  the  lasting 
quality  of  the  timbers  in  the  Pogue's  run 
bridge  at  Washington  street,  by  having 
them  chemically  treated. 


City  Clerk  Genier,of  Delaware,  0.,  writes 
that  the  bridge  committee  has  been  author- 
ized to  advertise  for  plans,  speciHcations, 
etc.,  for  a  bridge  across  the  Olentangy 
river  on  Central  avenue. 

The  city  of  Petersburg  is  preparing  to 
build  a  bridge  over  the  Neva,  to  cost  $14,- 
000,000.  The  plans  and  specifications  were 
drawn  by  M.  Eiffel,  tne  distinguished 
French  architect  and  engineer. 

The  Montgomery  Bridge  Company  has  a 
bill  in  the  assembly  which  has  for  its  ob- 
ject the  building  of  a  bridge  across  the 
Alabama  river,  between  Montgomery  and 
Wetumpka.  The  company's  capital  stock 
will  be  $150,000. 

Engineer  L.  P.  Walff  has  submitted  draw- 
ings and  figures  for  the  proposed  walking 
and  driving  bridge  across  the  Mississippi 
at  Red  Wing,  Minn.  The  bridge  would  be 
2,000  feet  long  and  24  feet  wide ;  the  total 
cost  is  estimated  at  $70,000. 

New  York  City  and  Jersey  City  people 
are  about  to  build  a  railroad  bridge  across 
North  river  to  be  sixty  feet  high  above  the 
water.  It  will  be  10,680  feet  long,  and  the 
main  grade  will  be  at  the  rate  of  forty-five 
feet  to  the  mile.  It  rises  from  low  ground 
on  the  New  York  side. 

The  Atlanta,  Ga.,  council  invites  plans, 
specifications,  and  bids,  until  April  1st,  for 
the  opening  of  Alabama  street,  by  going 
over  and  bridging  the  Central  Railroaa 
tracks,  and  under  the  East  Tennessee,  Vir- 
ginia and  Georgia  and  the  old  Monroe 
tracks,  to  a  point  at,  or  near,  Elliott  street. 

The  Michigan  Central  Railway  Com- 
pany built  a  new  iron  bridge  across  the 
Kalamazoo  river  at  Battle  Creek.  It  was 
built  parallel  with  the  old  one  and  put  on 
rollers  ready  to  be  moved  into  place,  and 
just  six  and  a  half  minutes  after  the  old 
bridge  was  cut  away  the  new  one  occupied 
its  place,  so  that  not  a  train  was  delayed 
on  account  of  the  work. 

The  bill  permitting  the  building  of  the 
bridge  over  the  Mississippi  at  New  Or- 
leans has  been  signed  by  President  Harri- 
son. It  will  be  the  longest  Cantilever 
bridge  in  America.  The  length  of  the 
main  span  will  be  1,095  feet,  and  each  end 
span  757  feet,  resting  eighty-five  feet  above 
the  surface  of  the  water,  being  of  suffi- 
cient height  to  allow  the  largest  river 
steamers  to  pass  under  it ;  the  approaches 
will  each  be  at  least  a  mile  long.  It  will 
be  unequalled  this  side  of  the  wonderful 
Firth  bridge  on  the  east  coast  of  Scotland, 
which  has  three  spans  of  1,710  feet  each. 
Its  estimated  cost  is  $5,000,000,  and  it  is  to 
be  completed  within  three  years. 
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Charles  L.  Harrison,  clerk  of  Bellevae, 
Campbell  county,  Ky.,  writes  that  the  new 
street  car  company,  of  which  John  J.  Ship- 
herd,  of  Cleveland,  O.,  is  president,  intenas 
buildini;  a  viaduct  for  an  electric  roa«l  be- 
tween Bellevue  and  Newport.  An  attempt 
was  made  to  raise  money  by  subscription 
for  a  twenty-thousaud-dollar  viaduct,  but 
the  plan  was  abandoned. 


STREET    LIGHTING . 


The  citizens  of  Gallipolis,  O.,  have  voted 
almost  unanimously  in  favor  of  electric 
lights. 

The  price  in  Sweden  of  incandescent 
lights,  with  all  voltages  up  to  125,  is  about 
twenty  cents. 

Three  thousand  gas  street  lamps  in  New 
York  City  will  be  replaced  by  1,000  electric 
lights  this  year. 

R.  D.  Mann,  clerk  of  Swanton,  Vt.,  writes 
that  that  village  is  negotiating  for  an  elec- 
tric light  plant. 

John  Sorenson.city  clerk  of  North  Platte, 
Neb.,  says  that  city  will  probably  have  an 
electric  light  system  in  the  spring. 

F.  B.  Orser,  clerk  of  Addison,  N.  Y.,  writes 
that  a  contract  for  street  lighting  by  elec- 
tricity has  been  let  to  F.  H.  Wheaton. 

8.  Rushing  Ryno,  city  clerk  of  Rahway, 
N.  J.,  writes  that  street  and  public  build- 
ing lighting  will  be  contracted  for  July  1. 

W.  E.  Gillet,  clerk  of  Clyde,  Ohio,  reports 
that  contract  is  to  be  let  for  an  electric 
light  plant.  Bonds  for  $12,000  are  to  be 
sold  for  the  purpose. 

Thomas  B.  Dunn,  city  secretary  of 
Corpus  Christi,  Texas,  writes  that  the 
city's  contract  for  street  lighting  expires 
in  April  and  a  new  one  will  probably  be 
made. 

O.  S.  Norsman,  city  clerk  of  Madison, 
Wis.,  writes,  that  the  contract  for  electric 
lighting  has  been  awarded  the  "Capital 
City  Electric  Company"  for  three  years. 
It  calls  for  ninety  twelve  o'clock,  1,200 
candle-power  electric  arc  lights  at  $57  per 
lamp  per  year,  and  thirty-five  all  night 
lights  at  $87  per  light  per  year.  The  other 
bidders  were  "  Four  Lakes  Light  and  Power 
Company,"  of  Madison ;  the  Madison  City 
Gas  Light  and  Coke  Company,  for  lighting 
by  gas;  and  the  Globe  Light  and  Heat 
Company,  of  Chicago,  for  lighting  by  gas 
from  naphtha. 


Wyatt  M.  Keedy,  city  clerk  of  Hagers- 
town,  Md.,  writes  that  he  has  been  ordered 
to  advertise  for  bids  for  electric  street 
lighting.  The  present  contract  expires 
July  1. 

L.  E.  Browne,  city  engineer  of  Richmond, 
Ind.,  says,  that  city  is  investigating  the 
matter  of  street  lighting  with  arc  lamps, 
with  the  intention  of  securing  more  satis- 
factory light.] 

Ernest  D.  Martin,  mayor  of  Marshall, 
Mo.,  writes  that  the  election  on  February 
14  resulted  789  to  71  in  favor  of  electric 
lights.  Franchise  has  been  granted  to 
Macon  City  Electric  Light  Co.,  of  Macon, 
Mo.,  with  a  contract  for  three  years  for  25 
arcs  of  2,000  candle-power  each,  and  20  in- 
candescent lamps  of  32  candle-power  each. 

John  W.  Willard,  secretary  board  of 
public  works  of  Jamestown,  N.  Y.,  writes 
that  the  board  has  recommended  to  the 
council  an  addition  to  the  electric  light 
plant  involving  an  expenditure  of  $15,000. 
The  question  will  be  voted  upon  by  the 
city.  The  electric  plant  is  under  the  con- 
trol of  the  board  of  public  works,  being  in 
direct  charge  of  Robert  Bryan,  one  of  its 
members,  who  is  furnishing  the  city  with 
about  one  hundred  and  fifty  1,200  candle- 
power  arc  street  lights  at  an  average  ex- 
pense of  less  than  four  dollars  per  lamp 
per  month. 

M.  M.  Moore,  clerk  of  the  Columbus,  Ga., 
council,  writes  that  a  contract  has  been 
let  to  the  Brush  Electric  Light  and  Power 
.  Company  for  102  arc  electric  street  lights 
of  2,000  candle-power,  at  $120  each  per  year. 
There  was  no  other  bid  excepting  that  of 
the  Gas  Light  Company,  proposing  to  fur- 
nish 400  to  600  gas  lights  at  $15  each  per 
year.  The  committee  on  street  lights,  of 
which  H.  H.  Daniel  is  chairman,  was  in- 
structed to  investigate  the  cost  of  plant  of 
150  arc  lights  of  2,000  candle-power  capac- 
ity with  a  view  of  having  same  ready  by 
the  first  of  January  next. 


RUBUO    RARKS. 


The  park  commissioners  of  Waltham. 
Mass.,  are  considering  the  expenditure  ot 
$40,000  or  $50,000  in  the  purchase  of  lands 
for  park  purposes. 

Mrs.  S.  S.  Vaughn  has  donated  a  forty- 
acre  park  to  Washburn,  Wis.  It  is  about 
300  feet  above  the  lake  and  has  a  gradual 
slope  toward  the  bay,  thus  assuring  per- 
fect draining  with  very  little  expense,  and 
what  is  more,  gives  one  of  the  grandest 
and  most  beautiful  views  in  the  entire 
Northwest. 
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Estherville,  la.,  is  discussing  the  ques- 
tion of  a  public  park. 

Special  street  commissioners  in  New 
York  have  been  making  plans  for  a  new 
street  called  Cathedral  Parkway,  which 
will  unite  Central  Park,  Morningside  Park 
and  Riverside  Park  in  one  continuous 
driveway.  The  road  will  be  under  the 
control  of  the  Department  of  Parks,  so 
that  trucks  and  heavy  teams  will  be  ex- 
cluded from  it. 

Minneapolis  will  establish  a  park  at 
Sandy  Lake.  The  plan  provides  for  the 
purchase  of  125  acres  contiguous  to  the 
lake  in  question,  at  an  average  price  of 
$1,096  per  acre.  The  Minneapolis  Im- 
provement Company  Northeast,  puts  in 
some  of  their  land  at  nearly  $1,000  an  acre 
less  than  was  paid  for  it,  and  in  addition 
they  will  give  out  of  their  treasury  for  the 
immediate  improvement  of  the  park, 
$20,000,  which  will  put  it  in  very  nice 
shape.  The  park  board  committee  favors 
the  enlargement  of  Powderhom  park. 


STREET    RAtLWAYS. 

Alexandria,  Ind.,  will  have  an  electric 
street  railway. 

Columbiana  county,  0.,  has  fifteen  miles 
of  electric  railway. 

A  franchise  has  been  asked  for  an  electric 
road  at  Northboro,  Mass. 

It  is  proposed  to  build  an  electric  road 
to  connect  Trenton,  N.  J.,  with  Newtown, 
Pa. 

A  street  railway  at  Key  West,  Fla.,  pro- 
poses to  relay  the  tracks  and  put  the  whole 
line  in  repair  and  equip  the  road  with 
electricity. 

The  council  of  Argentine,  Kan.,  has 
granted  a  franchise  to  the  Union  Terminal 
Company  to  lay  tracks  and  operate  its 
lines  in  that  city. 

R.  W.  Havens,  city  engineer  of  Dallas, 
Tex.,  writes  that  the  city  has  granted  a 
franchise  for  a  new  electric  railway,  which 
will  be  about  eight  miles  in  length. 
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Knowledge  is  Profit.    . 

The  man  who  Knows  the  flost  About  his  Business  or  Profession  Is  the 
one  who  Succeeds  Best.  No  man  Knows  ft  All.  fluch  may  be  Learned 
from  "Paving:  and  flunicipal  Ens:ineerlns:"  about  Subjects  Embraced  in 
its  Scope.  Every  Numi>er  Contains  Special  Articles  of  Qreat  Value. 
Read  what  Pour  flen  say  about  it. 

MUCH  TO  BE  LEARNED  FROM  IT. 

IRONTON,  Ohio,  January  14,  1893. 
I  have  been  a  subscriber  to  Engineering  News,  of  New  York,  over  eighteen 
years,  and  of  Engineering  Record  and  Building  Record,  also  of  New  York,  and 
I  felt  that  I  had  about  as  much  as  I  could  stand  of  the  class  of  reading,  yet  I 
think  you  are  on  a  line  different  from  either  of  the  above  named  journals,  and 
will  properly  fill  a  niche  in  the  professional  literature  not  made  by  them.  I 
have  been  City  Engineer  continuously  almost  twenty-two  years,  and  I  find 
there  is  much  to  be  learned  from  such  journals  as  yours  certainly  will  be. 

J.  R.  C.  BROWN. 

HIGHLY  PLEASED  WITH  IT. 

Clinton,  Iowa,  January  12,  1893. 
To  say  I  am  highly  pleased  with  the  creditable  improvement  in  the  form 
of  your  journal,  and  the  interesting  articles  therein,  and  those  promised  in  the 
future  numbers,  is  but  a  simple  expression  of  justice  in  your  behalf,  but  I  hope 
will  aid  to  inspire  you  in  the  good  work  to  further  improvements  in  quantity 
and  quality  that  your  fertile  brains  may  materialize,  to  make  it  what  it  de- 
serves, the  leading  public  municipal  journal  of  the  country.  B.  B.  HART. 


AN  EDITION  OF  HIGH  RANK. 

Richmond,  Ind.,  January  12,  1893. 
In  its  present  form  it  is  a  magazine  that  can  hold  its  head  high  with  just 
pride,  as  it  certainly  has  a  worthy  object  in  view,  with  a  broad  field  and  few 
competitors  in  its  special  line  of  journalism.  In  its  typographical  features  it 
possesses  all  the  perfection  of  detail  that  is  so  pleasing  to  the  eye,  and  admits 
easy  reading  without  fatigue;  in  short,  it  will  become  an  educator  of  high" rank. 

A.   H.   STUDY,  C.   E. 

CHEAP  AT  FIVE  DOLLARS  PER  ANNUfl. 

EVANSTON,  III.,  January  15,  1893. 

The  enlarged  magazine  is  a  great  success.  I  would  think  it  cheap  if  the 
price  were  increased  to  five  dollars  per  annum.  The  introduction  you  give  the 
readers  to  the  several  writers  is  very  agreeable  and  gives  weight  to  the  pro- 
duction when  it  is  known  that  the  writer  is  familiar  with  the  subject  written 
about.  GEO.  HINCHLIFF. 

READ  IT  AND  YOU  WILL  PROFIT  BY  IT. 

Subscription  price,  two  Dollars  per  year. 
Twenty-Five  Cents  per  Copy.   Send  to 

flunicipal  Engineering  Co- 

INDIANAPOLIS. 
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SOME  OF  MANY  COMMENTS. 


INTERESTS  THE  BRICK  CONTRACTORS. 
Columbus,  O.,  Jan.  12, 1893. 
Editor  Paving  and  Municipal  Engineering: 

Dear  Sir— The  January  number  of  vour  Journal 
received.  Am  greatly  pleased  with  its  new  form 
and  dress,  consider  it  the  best  magazine  published 
on  the  topics  itembodies,  being  lull  of  timely  hints 
and  articles  of  value  bearing  on  my  business,  which 
is  brick  street  paving.  But  this  is  not  the  only  part 
that  interests  me,  for  I  read  its  entire  contents  and 
profit  thereby.        Yours  truly,        F.  W.  Cerny. 

A  WORK^  ART. 
Red  Wing,  Minn.,  Jan.  13, 1893. 
Your  magasine  certainly  is  a  work  of  art  and  does 
great  credit  to  your  institution  and  to  the  cause  it 
advocates.  Yours  truly,  ^ 

Red  Wino  Sewer  Pipe  Co., 

C.  E.  Sheldon,  Sec'y. 

WHERE  IT  HAS  HELPED. 

Winona,  Minn.,  Jan.  12, 1898. 
We  esteem  your  periodical  highly  and  it  has 
been  of  much  value  to  us  in  reaching  a  conclusion 
upon  paving,  which  we  are  about  to  enter  upon  here. 
Yours  truly,  C.  A.  Morby, 

Chairman  Com. 

A  MODEL  NUMBER. 

Omaha,  Neb.,  Jan.  12, 1893. 
Please  allow  me  to  congratulate  you  on  the  Jan- 
uary number  of  **  Paving  and  Municipal  Engin- 
eering."   It's  a  model  number  and  I  trust  that  the 
same  excellence  will  be  maintained. 
Very  truly  yours, 

John  Grant,  Pres. 
Grant  Asphalt  Paving  and  Slagolithic  Co. 

MAY  IT  LIVE  LONG  AND  PROSPER. 

Pullman,  III.,  Jan.  12, 1893. 
I  am  much  pleased  with  **  Paving  and  Munici- 
pal Engineering,"  in  its  new  dress.    May  it  live 
long  and  prosper.  William  Lee. 

INTERESTING  TO  MUNICIPAL  ENGINEERS. 
Bayfield,  Wis.,  Jan.  13, 1893. 
The  new  form  is  truly  a  great  improvement  over 
the  other  form.    All  who  are  engaged  in  municipal 
engineering  will  hail  with  delight  the  contributions 
found  therein.  D.  F.  Glover. 

THE  GENERAL  VERDICT. 

BiNGHAMTON,  N.  Y.,  Jan.  12, 1893. 
I  am  much  pleased  with  "  Paving  and  Munici- 
pal Engineering."    It  is  very  interesting  and  in- 
structive. Very  truly  yours, 

S.  E.  Monroe,  City  Engineer. 

INTERESTED  IN  PAVING  BRICK. 

Mt.  Vernon,  O.,  Jan.  14, 1893. 
I  am  well  pleased  with  its  appearance  and  as 
brick  paving  has  come  to  stay,  I  eagerly  ievour  all 
that  Is  calculated  to  throw  light  on  that  subject. 

Very  respectfully,  A.  Cassil,  C.  C.  E. 

APPROVED  IN  ALL  RESPECTS. 

Philadelphia,  Pa.,  Jan.  18, 1898. 
The  January  number  of  your  Journal  in  Its  new 
form  meets  with  our  approval  in  every  respect.  It 
is  much  more  attractive  and  convenient  than  the 
old  form  and  we  think  you  will  undoubtedly  find 
it  a  step  in  the  right  direction.  Wishing  you  suc- 
oeat.  Yours  truly.  Chambers  Brothers  Co., 
J.  H.  Chambers,  Oen'l  Mgr, 

WILL  CONTINUE  TO  READ  IT. 

Mankato,  Minn.,  Jan.  13, 1893. 
I  have  received  your  Journal  for  some  two  years 
and  in  its  new  form  shall  continue  to  read  it. 

Truly  yonra,       M.  B.  Haynbb,  Ciiy  Engineer. 


THINKS  IT  A  GREAT  IMPROVEMENT. 

Minneapolis,  Minn.,  Jan.  14, 1888. 
Your  handsome  monthly  in  the  new  form  is  re- 
ceived. We  think  it  a  great  improvement  on  the 
old  style,  and  the  editorial  and  contributed  articles 
are  interesting  and  valuable  for  preservation,  and 
in  convenient  form  for  binding.  Wishing  you  a 
large  success,  we  remain,  yours  truly, 

Parkhurst  Paving  Co. 

BRIEF,  BUT  GRATIFYING. 

Troy,  N.  Y.,  Jan.  12, 1898. 
We  congratulate  you. 

Ostrandbb  Fire  Brick  Co. 

LIKE  ITS  NEW  STYLE. 

Boston,  Mass.,  Jan.  18, 1893. 
We  are  pleased  with  its  **  new  garments "  an^ 
typographical  arrangement. 

Pope  Mfg.  Co. 

WILL  BE  OF  MUCH  USE. 

Mobile,  Ala.,  Jan.  12, 1898. 
It  strikes  us  that  you  made  a  great  improvement 
in  your  magazine  and  we  believe  it  will  be  of  much 
use  to  all  parties  interested  in  municipal  work. 
Yours  truly. 

Improved  Wood  Pavement  Co., 
By  A.  C.  Danner,  President. 

EVEN  THE  ADVERTISEMENTS  ARE  IM- 
PROVED. 
Philadelphia,  Pa.,  Jan.  16, 1893. 
To  say  there  is  a  decided  improvement  in  your 
magazine  is  putting  it  very  mildly  indeed.   The 
specimen  cover  published  in  vour  December  issue 
was  evidence  tome  of  a  great  Improvement  in  form 
and  taste;  to  me  it  is  very  taking.    I  was  not  pre- 
pared, however,  for  the  improvements  In  the  inside 
arrangements.    Why,everything  is  improved- even 
the  advertisements.    To  tell  vou  all  I  think  about  it 
would  seem  fulsome.    I  reallv  am  much  pleased 
with  it  and  as  to  suggesting  Improvements,  why, 
you  have  not  left  me  an  inch  of  room. 

Yours  truly,     William  Waplington. 

CALLS  THE  ATTENTION  OP  COUNCIL  TO  IT. 
Boone,  Iowa,  Jan.  16, 1893. 
I  think  it  just  the  kind  of  periodical  needed  by 
parties  interested  in  that  kind  of  work,  and  shall 
call  the  attention  of  the  City  Council  to  the  matter 
at  its  next  meeting.       Respectful  1  y , 

W.  W.  HixoN,  City  Clerk. 

A  GREAT  IMPROVEMENT. 

New  York,  Jan.  17, 1898. 
New  form  is  great  improvement.  By  Judicious 
selection  of  best  information  on  construction  and 
maintenance  of  different  kinds  of  road  pavements 
— Burope  is  a  very  important  source  from  which  to 
draw— your  paper  could  become  the  recognized  au- 
thority on  that  subject  in  America. 

Yours  truly,       Rudolph  Herino, 
No.  277  Pearl  St. 

MORE  CONVENIENT  FOR  REFERENCE. 

Michigan  City,  Ind.,  Jan.  11, 1893. 
I  like  the  new  form  much  better  than  the  old  as 
it  is  more  convenient  for  binding  and  keeping  for 
future  reference.     Yours,  etc.,     H.  M.  Miles, 

119  E.  9th  St. 

ONE  OF  THE  BEST. 

FOBTORIA,  Ohio,  Jan.  17, 1898. 
The  magazine  needs  no  suggestions  to  improve 
it  as  it  already  is  one  of  the  best  published  and  the 
form  is  the  best.      Yours  very  respectfully, 

Frank  Gebbbt. 

LIKES  THE  BIOGRAPHIES. 

Everett,  Mass.,  Jan.  15, 1808. 
I  am  very  much  pleased  with  **  Paving  and  Mu- 
nicipal Engineering  "  in  its  new  form,  especially 
the  short  biographies  of  contributors. 

Yours,  etc.,  Gbobob  L.  Mibick. 
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Hayden's 
Street  Paving  Block 

Encaustic  Sidewalk 


CORRKSPONOKNCK  SOLICITED 

THE  DUN-PERLEY  COMPANY 

COLUMBUS.  OHIO. 


^Tile 


•  BRICK   PAVEMENTS 

BY 

C  P.  CHASE,  Civil  Engineer,  Clinton,  Iowa. 

Fall  instructions  from  the  beginning,  with  com- 
plete speclfloations. 

The  most  useful  and  reliable  hand  book  to  be 
obtolned.    Price,  One  Dollar. 


Pittsburgh  Testing  Laboratory. 

lie  WATER   STREET, 

Pittsburgh.  :pa. 

Sfkcialtibs— Chemical  tests  of  all  kinds;  Inspec- 
tion of  water  pipe:  testing  of  brick  and  paving 
materials;  inspection  of  structural  material. 
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SEALED  RR0R03ALS. 

GRAVEL  ROAD. 

The  underifgned,  eDglDeer^n  charge  of  conBtmo- 
tioD  of  gravel  roads  iu  Warfen  oouuty.  lud.,  will, 
on  Friday,  March  10th,  1893.  up  to  the  hour  of  1 :  SO 
p.  X.,  receive  sealed  proposals  for  the  cunstructioD 
of  ».M5  milei  of  gravel  road,  the  estimated  cos^of 
which  is  118.114.74.  The  work  is  to  be  done  under 
the  law  of  1877,  authorising  County  Commisaioners 
to  construct  gravel  or  macadamized  roads.  Each 
proposal  must  be  accompanied  by  a  satisfactory 
bond  with  at  least  two  free  hold  sureties,  rebidents 
of  the  State  of  Indiana.  In  caite  a  person  making 
a  proposal,  or  any  surety  on  his  bond  be  not  a  resi- 
dent of  Warren  county,  the  proposal  mukt  be  ac- 
companied by  certificate  from  the  County  Auditor 
of  the  county  in  which  such  person  or  such  surety 
resides,  showing  his  business  and  financial  respon- 
sibility. For  deuiled  estimates  and  additional 
partioulan,  apply  to  Wm.  P.  Carm ichabl. 

Williamsport,  Ind. 

STREET  IMPROVEMENTS. 

Stbbatob,  III.,  March  1, 1808. 

Sealed  proposals  will  be  received  by  the  City 

Clerk  of  the  city  of  Streator,  Illinois,  until   12 

o'clock  M.,  April  3, 1808,  for  the  improvement  of  the 

following  streets  in  the  citv  of  Streator,  Illinois,  by 

flaying  the  same  with  brick :  Bloomington  street, 
rom  the  north  line  of  Main  to  the  north  line  of 
Elm  street;  estimate, 5.088  sq.  yds.  of  paving  and 
1,458  feet  of  curbing.  Bloomington,  from  the  south 
line  of  Msin  to  the  south  line  of  Bridge  street;  esti- 
mate, 3,505  sq.  yds.  of  paving  and  1.088  feet  of  curb- 
ing. Sterling  street,  from  the  south  line  of  Main  to 
the  south  line  of  Bridge  street;  entimate,  2,740  sq. 
yds.  of  paving  and  1,087  feet  of  curbing.  Vermillion 
street, from  the  north  line  of  Main  to  the  north  line 


SEALED  PR0R03ALS. 

of  Hickory  street;  estimate.  2,000  sq.  yds.  pavlDg 
and  786  feet  of  curbing.  Vermillion  street,  from 
the  south  line  of  Main  to  the  south  line  of  Bridge 
street:  estimate, 2.746  sq.vds.  of  paving  and  1.087 
feet  of  curbing.  And  Sterling  street,  from  the  south 
line  of  Hickory  to  the  north  line  of  Main  street; 
estimate,  1,540  sq.  yds.  of  paring  and  640  feet  of 
curbing. 

Specifications  of  material  and  manner  of  con- 
struction to  be  had  upon  application  to  W.  B.  Bnr- 
son.  City  Engineer.   The  city  reserves  the  right  to 


reject  any  or  all  bids. 


W.  B.  BUBSON, 

City  Engineer. 


STREET  IMPROVEMENTS. 

Sealed  proposals  will  be  received  at  the  office  of 
the  Board  of  Administration  until  12  o'clock  noon 
of  Thursday,  March  16,  A.  D.  1898,  for  the  improve- 
ment of  Towsend  street,  from  Borden  street  to  C, 
U.  <&  D.  R.  R.  street,  bv  grading,  setting  curbs  snd 
crossings,  flagging  and  paving  gutters,  macadamis- 
ing the  roadway,  and  constructing  the  necessary 
culverts,  drains  and  retaining  walls  according  to 
specifications  on  file  in  the  office  of  the  Board  of 
Administration.  The  same  to  be  paid  for  as  pro- 
vided in  the  resolution  and  ordinance  for  said  im- 
r»rovement.  The  board  reserves  the  right  of  reject- 
ug  any  or  all  bids. 

Bidders  must  indorse  their  names  and  address 
upon  the  ouuide  of  the  envelopes  containing  their 
bidi. 

Each  bid  to  be  accompanied  by  two  disinterested 
sureties. 

Bidders  to  use  the  printed  forms  as  none  other 
will  be  received. 

By  direction  of  the  Board. 

John  Fbbt,  Vice-President. 

A.  P.  BuTTBBPiELD,  Clerk.  Cincinnati,  O. 


SOME  LEADING  ARTICLES  IN  RECENT  NUMBERS  OF 
PAVING  AND  MUNICIPAL  ENGINEERING. 

JANUARY,  m03. 

MUNICIPAL  EQUIPMENT  AND  ENGINEERING  OF  PARIS. 
By  Major  James  W.  Howard,  B.  L.,  C.  E. 

PAVING  BRICK;  DIFFERENCES  OF  QUALITY. 
By  D.  V.  Purington. 

FRENCH  AND  AMERICAN  ASPHALT  PAVEMENTS  COMPARED. 

By  Louis  H.  Gibson. 

MAINTENANCE  OF  ROADS  IN  FRANCE. 
By  Arthur  Lagron,  C.  E. 

SPECIFICATIONS  FOR  BRICK  PAVEMENTS. 

FOUNDATION  AND  CONSTRUCTION  OF   BRICK  PAVEMENTS. 
By  W.  M.  Whitten,  C.  E. 

THE  IMPORTANCE  OF  WIDE  WHEEL  TIRES. 
By  J.  M.  Heiskell,  C.  E. 

FEBRUARY,  1393. 

MUNICIPAL  EQUIPMENT  AND  ENGINEERING  OF  PARIS. 

II.     Financial  Administration. 

By  Major  James  W.  Howard,  B.  L.,  C.  E. 

BRICK  STREET  PAVEMENTS  FROM  START  TO  FINISH. 
By  William  Steyh. 

INSTRUCTIONS  TO  SEWER  INSPECTORS. 
By  Arthur  Lagron,  C.  E. 

MAINTENANCE  OF  ROADS  IN  FRANCE— Continued. 
By  Arthur  Lagron,  C.  E. 

ASPHALT  OF  TRINIDAD. 
By  W.  P.  Pierce. 

51iig:le  Copies,  35  Cents;  Subscription,  per  Year,  $3. 

MUNICIPAL  ENGINEERING  CO.,  Indianapolis. 
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H.  H.  WAINWRIOHT. 
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IRON-BOUND  AND 
NON-BREA  KA  BLE. 


Patkntkd  may  20.  is»o. 

Especially  Adapted  for  Streets,  Wharves,  Railroad  Depots, 

Piers,  Roadways  of  Bridges,  Market  Houses, 

Breweries,  Warehouses,  Etc. 


ITS  ADVANTAGES  ARE 

Greatly  reduced  cost  as  compared  with  Granite  Curbing,  whicli  it  will,  in  time,  en- 
tirely supplant,  as  it  is  superior  in  appearance  and  finish. 

It  is  provided  on  the  outside  edge  with  an  iron  plate,  which  strengthens  as  well  as 
protects  it  from  wear,  and  breaking  from  contact  with  cart  or  wagon  wheels,  or  other 
causes  of  injury.    This  plate,  being  galvanized,  does  not  discolor  the  face  of  the  curb. 

In  addition  to  this,  two  bars  of  angle  iron  form  the  front  and  back  of  the  bottom  of 
the  curb,  making  it  Iron  Bound  on  three  corners,  and  tie  rods  are  imbedded  in  the 
concrete  for  its  entire  length,  giving  it  strength  equal  to  granite,  and  making  it  abso- 
lutely non*l>realLal>le« 

This  curb  is  continuous  throughout  its  entire  length,  and  has  no  joints  to  sepa- 
rate and  get  out  of  position,  as  the  short  lengths  now  used  of  the  ordinary  stone  inva- 
riably do,  after  a  few  years  of  use. 

Although  lighter,  and  containing  less  material  than  the  heavy  stones  now  used,  it 
has  a  strong  iron  frame,  resting  on  foundation  pieces,  which  are  buried  deeper  than  the 
curbstones  now  in  use,  and  provided  with  Anclior  Plates^  which  make  it  im- 
movable under  any  circumstances. 

While  it  is  an  ornamental  improvement  to  private  dwellings,  it  is  of  great  value 
in  such  places  as  the  yards  of  breweries,  and  the  vicinity  of  market-houses,  warehouses, 
etc.,  where  heavy  wagons  are  continually  backing  up  to  receive  or  discharge  their  loads. 

For  railroad  depots,  wharves,  piers  and  shipping  docks,  also  driveways  for  bridges, 
it  will  prove  of  great  benefit,  and  will  outlast  any  other  kind  of  Curbing  that 
could  be  used. 

Xlie  COrainBRCIAlr  VAI^UB  of  tlie  Anclior  Iron-Bound  Curb 
!•  in  tlie  fact  tliat  It  can  be  laid  at  a  mucli  lo^rer  eomt  tlian 
Granite  curMngr  and  pay  a  profit  of  about  50  per  cent. 

It  is  superior  in  finish  and  appearance  to  Granite  or  Blue-stone,  and  fully  its 
equal  in  strength.  It  has  been  laid  for  some  months  in  Washington,  and  subjected 
aln^ost  daily  to  severe  tests,  and  fully  justifies  all  representations  made  regarding  it. 

The  company  adopting  it  in  Washington  is  one  of  the  oldest  and  best  known  in 
the  United  States,  and  companies  in  Baltimore  and  Philadelphia  and  other  places  are 
now  being  formed  to  adopt  it  in  connection  with  other  branches  of  the  Paving  business. 

STATE  RIGHT  AND  LICENSES  FOR  SALE. 


▲DDBB8B,  FOB  OTHBB  INFOBXATIOM, 


H.  H.  WAINWRIGHT,  Contractor,  No.  1413  G  St.  N.  W., 

Washinqxon,  E).  C. 
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WniTB  POR  QUOtATlONS  POR       ...» 

DISTILLED    COT^L   XHR 

TO    .     .     .  (STRT^IGHX     RWM) 

THE  WESTERN  CHEMICAL  CO.,  Coal  Tar  Products, 

INDIANAPOLIS,  IND. 


p.  O.  Box  8. 


Tblsphonk  1447. 


JUST  RUBUSHED. 

BRICK  FOR  STREET 
PAVEMENTS 

I 
An   account  of  tests  made  of  Bricks  and    | 

Paving  Blocks,  with  a  brief  discussion  of 
Street  Pavements  and  the  method  of  con- 
structing them. 

BY 

M.  D.  BURKE,  C  E. 

8vo.     Paper.     Prick,  Fifty  Cents.     Sent 

by  Mail,  Prepaid,  on  Receipt  of 

the  Price. 

Municipal   Engineering  Co. 

INDIANAPOLIS. 
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P%   A  ^fr^^M^ff\  HOPKtNeAA' 

PATENTS  j"?r^.s 


HOPKINS  ft  ATKIV8 

-  C.    2 

'Xp4>rienc«u 

rit«  for  informaiion 


^ 


Adapted  to  every  kind  of  Kiln,  from  the  AMATEUR 
CHINA  DECORATORS'  KILN  to  the  Mammoth  BRICK 
KILN,  AND  TO  every  kind  of  METALLURGICAL  FUR- 
NACE. Unlimited  TEMPERATURE  with  minimum  of 
FUEL.  Send  2-cent  stamp  for  pamphlet  :  PRODUCER 
vs.  NATURAL  GAS. 


W.  Waplington,  5428  Westminster  Ave.,  Philadelphia,  Pa. 
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THE  "SIMPSON" 

FOUR-MOLD  PRESS 


POINTS  OF  SUPERIORITY  OF  SIMPSON  BRICK  PRESS. 

6.    It  is  sold  under  a  guarantee. 


1.  It  has  immense  pressure. 

2.  It  lias  immense  strength. 

8.    It  leaves  no  seam  around  the  briek. 

4.    Thickness  of  bricks  may  be  changed  in 

stantly. 
6.    All  edges  of  bricks  perfect. 


7.  Simple  in  construction. 

8.  Impossible  to  break  with  fair  usage. 

9.  It  is  adjustable  for  wear. 
10.  Beautiful  polish  on  bricks. 
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The  United  States  Brick  Press  Company 

OSWALD  KUT5CHE,  Proprietor. 

nil  Unity  Building  •  •  79  Dearborn  Street, 

Beeopr  iltepaga  CHICAGO,    ILL. 
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WHY  DOES 


THE  U.  8.  DRY  GLflY 
'  BRIGK  PRESS  - 


^n 


AKt  BETTER  F#IYir<Q  BRICK 
TH/iri  AfiT  OTHER  n/ICHINE? 


BECAUSE 

IT  IS  STRONG,  SIMPLE,   DURABLE,   CREATES 
GREAT  PRESSURE,   MAKES  FINE  FINISHED   FACES, 
AND  IS  COVERED  BY   THE  FOLLOWING  PATENTS: 

No.  316,866,  April  14th,  1886. 

No.  824,463,  August  ISth,  1886. 

No.  375,660,  December  27th,  1887  ' 

No.  395,871,  January  8th,  1889. 

WE  BUILD{l:#"lMflCHlNE8 

Clay  sent  us,  freight  prepaid,  will  receive  our  prompt  attention,  pressed  and 
burned,  and  sample  brick  returned. 


SEND  FOR  CATALOGUE  AND  PRICES  TO 

The  United  States  Brick  Press  Company 

OSWALD  KUTSCHE,  Proprietor. 

nil  Unity  Building— 79  Dearborn  Street, 

Mention  thU  paper.  CnlCAQO,    ILL. 
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The  Fate-Gunsaullus 


OMPANY 


MANUFACTURERS  OF 


CLAY  WORKING 
MACHINERY 


PLYMOUTH,  OHIO. 


BUY  THE  BEST.  RIPIC IC 

IR5 

4.8 

Styles 

Sttlb  18.    Fob  Paving  Bbiok. 

Be  inre  to  have  your  Dryer  equipped  with  our  Cftrs.  It  will  save  yon  time,  trouble  and  money.  We 
manufacture  a  line  of  Can  for  carrying  all  sorts  of  Brick  and  Tile.  They  are  all  iron.  Incomparably 
strong,  easy  rtinnlng  and  low  In  price.   It  will  be  greatly  to  your  advantage  to  trade  with  ns. 

SKND  FOR  OATALoauK.  THE  Walworth  Run  Foundry  Co.,  ci.KVKi^ND. Ohio. 


WE  MANUFACTURE 


Brick  andTile  Yard  Supplies 


f^^OF  ALL  KINDS 


If  needing  anything  In  this  line,  please  eorrenpond. 
Illustrated  Catalogue  Free. 


D.  J.  C.  Arnold,  New  London,  Ohio. 
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2=2  Qorvp/iNT 


MANUFACTURERS  OF  IMPROVED 

CLAY-WORKING  MACHINERY  OF 

ALL  KINDS,  SUCH  AS  CLAY  MILLS, 

DRY  AND  WET  PANS, 

THE  BARBER  STEAM  SEWER 

PIPE  PRESS,  DIES,  CLAY  BLOCKERS, 

POTTERS'  WHEELS  AND  MACHINERY 

OF  EVERY  DESCRIPTION. 

WRITE  FOR  CATALOGUE  and  PRICES. 

PROMPT  ATTENTION  AND  DISPATCH 

GIVEN  TO  ORDERS. 


Plkask  Mkntion  this  Papkr 


^ 


AKRON 
OHIO 


$ 
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OHIO" 

BRICKMACHINERY 


■4      4-4 


U^'^  ,        J    QUALITY   ( 

i^eqiialed  strength 


CAPACITY 

QUALITY   OF   PRODUCT 


DURABILITY 


•MAMMOTH  JUNIOR"  BRICK  MACHINE. 


No.  I  PUG  MILL. 


WHERE  PAVING  BRICK  ARE  MANUFACTURED 
THERE  IS  THE  "OHIO"  THE  FAVORITE  MACHINE 

Manufactured  by   £       f\/[      F  REESE     Si    CO. 

Gallop,  Ol]io. 

WRITE  TO  THEM  FOR 


ESTIMATES  AND  PARTICULARS. 
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ff 


Prick  nflcninc 


a 


COMBINED  pug-mill  and  brick  machine  of  the  "  soft-mud  "  class. 

Investigation  of  its  entirely  new  principles  will  carry  conviction   (compar- 
ing it  with  machines  of  its  class)  that 


It  has  the  greatest  tempering  capacity  (I4  feet  of  pug-milt). 

It  Ticts  the  greatest  pressing  capacity  (working  stiffer  mud  than  aU  others  of  its  class) 

Its  **life*'  will  he  ten  times  .that  of  any  other. 

It  is  the  strongest,  handiest,  easiest  running ,  most  compact  and  simplest. 

It  will  produce  the  largest  quantity  of  the  very  best  quality  of  brick. 

It  is  very  reasonable  in  price  for  what  it  is. 

Send  for  circular,  and  ask  for  nearest  place  to  see  one  in  operation. 


The  Wellington  Machine  Company,  Wellington,  Ohio. 
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V.  H.  LOCKWOOD, 


Patents 


SOLICITOR  AND  COUNSEL, 

(Sncceuor  to  Chas.  P.  Jacobs) 

No.  60  East  Market  Street. 
INDIANAPOLIS. 


NEW  DISCOVERY 


bOWri  DR/irT  KILH 


GEORGE  E.  LEMON, 

Lemon  Building.  Waslilngton,  D.  c, 

Coonsellop  at  bam,  Solleitop  of  Amepleao 
and  FoFeigo  Patents. 

Opinions  rendered  as  to  the  novelty  and 
patentability  of  inventions  and  validity  of 
patents.  Rejected  applications  prosecuted. 
All  business  relating  to  patents  promptly 
attended  to. 

Ettabilshtd  1866        Sentf  for  67-Pagt  Ptnpliltt. 


LYMAN  &  COMPANY 
MAHt-FArTrKF.Kii  OP  First-Clahs  Draiii  TlLK. 
NnvAUA,  Iowa,  November  22,  1892. 
E.  M.  PiKK,  Chonoa,  111  ; 

I»eRr  Hir— We  have  heen  using  the  NEW  DISCOVERT 
Patent  Kiln  for  the  pn«t  four  vearH,  and  have  had  better  re- 
sulu  tins  vear  than  evi-r.  Not  a  tile  too  soft  or  one  too  hard 
in  the  entire  kiln  Arr  now  running  two  and  will  build  two 
more  In  tho  Hpring  of  the  Hnme  kind. 

Youth  respectful  It,  Ltmrji  &  Compaiy. 


EES?a?BIG4>^'^'-T.-;_, 


SOLID  VESTIBULE  TRAINS 

Heated  with  Steam  and  Lighted  by  Gas. 

CON8I8TINO  OF 

The  Finest  Coaches,  Paplop,  Reclining  Chaip 
Car,  Cafe  and  Dining  Cars;  Wagner  Com- 
partment. Buliet  and  Standard 
SLEEPING  CARS, 


THE  FINEST  TRAINS  IN  AMERICA 
OR  THE  WORLD. 

The  SUPERB  TRACK  and  UNRIVALED  MA- 
CHINBBY  and  EQUIPMENT  permit  the  HIGHEST 
SPEED  and  PERFECT  SAFETY. 

It  is  the  onlT  line  which  landi  ita  passengers  at 
the  Grand  Central  Depot  in  the  heart  of  the  great 
city  of  New  York,  which  Is  an  advantage  IN  TIME 
OVER  OTHER  ROUTES. 

The  Indianapolis  offices  of  this  Great  Line  are 
located  at 

No.  1  EAST  WASHINGTON  ST. 

138  S.  Illinois  St. 

MASSACHUSETTS  AVE. 

and  the  UNION  STATION,  where  tickets  can  be 
procured  to  all  parts  of  the  UNITED  STATES  and 
CANADA  and  MEXICO,  at  the  lowest  current  rates, 
fall  information  as  to  routes,  conditions,  connec- 
tions, etc. 

OSCAR  O.  MURRAY,  Traffic  Manager. 
D.  B.  MARTIN,  Gen'l  Passenger  Agent. 
H.  M.  BRONSON,  Ass't  Gen'l  Pass.  Agt.. 

Indianapolis.  Ind 


■^ 


ENTITLED  TO  IT 


That  the  traveling  public  appreciate  the  efforts 
of  railroads  that  cater  tu  their  safety  and  wants,  is 
clearly  evident  from  the  constant  increase  in  the 
passenger  business  of  the 

OINOINNATI,  HAMILTON 

AND  DAYTON  RAILROAD. 

This  line  is  deservedly  popular,  as  they  spare  no 
expense  in  putting  and  keeping  their  roadbed  and 
track  in  strictly  fir8^class  condition,  and  as  for 
train  service,  toe  Pullman  Vestibule  Trains  run 
between  Indianapolis  and  Cincinnati  and  Chicago 
and  Cincinnati  are  justly  entitled  to  be  called  *Hhe 
finest  on  earth."  This  road  is  also  the  favorite 
route  between  Indianapolis  and  Davton,  Lima, 
Toledo,  Detroit  and  Canada.  In  fact,  if  you  intend 
to  take  a  trip  north,  south  or  east,  do  not  fail  to 
ffive  them  a  trial.  Direct  connection  without  trans- 
fer in  Cincinnati  for  all  points  in  Kentucky,  Ten- 
nessee, Alabama.  Florida  and  the  South ;  also,  for 
Washington,  Philadelphia,  New  York  and  the  Bast. 

Ask  for  Tickets  via  C,  H.  k  D. 

£.  O.  McCORMICK, 

General  Pass,  and  Ticket  Agent. 
Cincinnati,  Ohio. 

H.  J.  Rhein,  General  Agent, 
Indianapolis,  Ind. 
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The  Eudaly 

SQUARE  DOWN-DRAFT  K1LN8 


IMPROVED 


MR,  W,  A.  EUDALY,  Cincinnati^  Ohio  :  Canton,  Ohio,  December  30, 1892. 

Dear  Sir— Replying  to  your  inqalry,  would  tay :  We  have  six  of  your  large  Square  Down-Draft 
Kilni  In  uie  at  our  worki.  and  after  uiing  tbem  over  two  yeari  In  burning  yltrifled  street  paying  brick, 
we  are  glad  to  lay  that  they  are  entirely  satlitactory.  Your  Improved  Kiln,  built  at  the  other  company's 
works,  in  which  I  am  also  one  of  the  directors.  I  think  superior  to  the  first  Kilns  you  built  for  the  Royal 
Company.  I  expect  to  build  several  more  Eudaly  Kilns  at  our  works  as  soon  as  we  have  time  to  manu- 
facture the  brick  for  that  purpose.  Will  you  please  send  me  a  full  set  of  your  improved  plans  and 
oblige.  Yours  truly,  ROYAL  BRICK  CO.,  Otto  Gibssbn,  Manager. 

P.  S.— Since  building  your  first  Kilns  we  were  tempted  to  build  some  of  Mr. 's  kilns,  whloh 

proved  a  failure,  and  we  are  now  converting  them  into  Eudaly  Kilns. 


Having  built  a  large  number  of  plants,  we  are  warranted  in  offer- 
ing this  system  on  a 

VERY  HIGH  GUARANTEE. 


We  make  a  specialty  of  laying  out  and  building  press  brick   and 
street  paving  brick  plants.     Address, 


OINOINNATI,  OHIO. 
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The  Eudaly 

ROUND  DOWN-DRAFT  KILNS 


IMPROVED 


CHE  ROUND  KILNS,  while  built   on  the   SAME   PLAN   OF 
CONSTRUCTION  as  the  SQJJARE  KILN,  illustrated  on  the 
opposite    page,     is    better    adapted    to    plants   of    SMALLER 
DAILY  capacity,  and  especially  SEWER   PIPE  and   FIRE   BRICK 
plants.     The  Round  Kiln  is  also  adapted  to  burning  any  kind  of  fuel, 
and  will  bum  the  wares  all  hard  and  uniform. 

We   will  be  glad  to  correspond  with   any  desiring  to  test  one  of 
either  the  Round  or  Square  Kilns,  with  a  view  of  buying  a  yard  right. 
Will  give  any  information  on  this  subject  possible.     Address, 


OINOINNATI,  OHIO, 
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THE  "PEHFECT  m" 


THE  KILN  OP 
THE  PERIOD 


(SERCOMBE'S  PATENT) 

DESIGNED  ON  ECONOMIC    AND   "COMMON-SENSE"    LINES    FOR 
BURNING  BRICKS,  ETC.,  LIME  AND  CEMENT. 

<%  ^^  > 

PATENTED  IN  ENGLAND,  AMERICA,  FRANCE,  BELGIUM  AND  AUSTRIA 
PATENTS  APPLIED  FOR  IN  GERMANY,  CANADA,  AUSTRALASIAN 
COLONIES,  RUSSIA,  BRAZIL,  CAPE  COLONIES,  BTC^  ETC. 


CHIS  Kiln  is  taking  the  lead  of  all  others.    It  costs  much  less  than  a 
Hoffmann  to  erect.    It  consumes  about  half  as  much  fuel,  and  as  regards 
other  Kilns,  it  saves  80  per  cent.,  and  there  is  perfect  control  of  the  fire. 
It  bums  ALL  HARD  Bricks  with  two  cwt.  dust  coal  tx>  the  1,000,  and  gives 
no  waste.    It  will  produce  about  70  per  cent,  facings,  and  it  will  effectually  dry 
Bricks,  etc.,  however  wet,  with  the  waste  heat  from  the  cooling  chambers. 

Over  800  Firms  in  England,  America,  Canada,  Austria,  Bussia,  Belgium,  etc.,  have 
corresponded  with  us  in  six  months,  showing  the  need  there  exists  for  such  a  Kiln.  A 
large  number  of  new  Kilns  are  being  erected,  and  many  Hoffmann's  and  other  Chamber 
Kilns  are  being  converted  to  our  system  in  England.  Three  Hoffmann's  are  being  con- 
verted and  a  new  one  erected  in  Austria  (the  home  of  Hoffmann's);  also  five  im 
America. 

FOB  FULL  PARTICULARS  APPLY  TO 

SERCOriBE,  OSMAN  &  WARREN, 

NAMES  AND  ADDRESSBS  EXHODTH,    DEV0|1,   E]lGIllUU). 

AJpucA^1o^°^''"  **."  .  PVIIE  a  CO..  1123  YOHCB  ST.,  TOUOBTO,  CHllHtHL 
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FOR  MAKING  ROAD  METAL  USE  THE 


GATES  ROCK  AND  ORE  BREAKER 


Grpeat  Saving  in  Power.  Adjustable  to  any  Degree  of 
leness.  The  principle  inyolyed  in  this  Breaker  acknowledged 
be  the  greatest  success  ever  introduced  into  Stonebreaking 
ohinery.  The  Gates  Breaker  has  made  more  railroad  ballast 
1  road  metal  than  all  other  kinds  of  breakers  combined. 
Univepsally  Adopted  by  Mining  Companies.  Many 
/  Hundreds  Used  by  Railway  Companies.  Will  for- 
1^  nish  a  thousand  references  from  Contractors,  Street 
R     Superintendents,  Mines,  Cement  Manufacturers,  etc. 


1 


Ha  HlNIIFACniRE  TBE  COKIilSH  ROLLS  PULtlRlZER 


OAPAOITY  IN  TONS  OP  2.000  POUNDS. 

SiseO 2to    4tonsperhour 

Bizel  4  to    8  tons  per  hour 

Size  2 fi  to  12  tons  per  hour 

BiseS 10  to  90  tons  per  hour 

Size  4 15to  80  tons  per  hour 

Size  6 25  to  40  tons  per  hour 

Size  6 80  to  60  tons  per  hour 

Size  7 40  to  75  tons  per  hour 

Size  8  100  to  150  tons  per  hour 

PuRKlng  2i^in.  rfnflT,  according  to  character 
and  harduesB  of  metal. 


Fine   Crushing   Plants,   Concentrators   and   other 
Mining  Machinery.    Address  for  Catalogue 

Gates  Iron  Works, 

50  R  South  Clinton  St.. 


73a  Queen  Vlotoria  St..  London. 
136  Llbertv  St.,  New  York. 
237  Franklin  St.,  Boston,  Mass. 


CHICAGO. 


HIGH  GRADE  WORK  AND  LOW  PRICES. 


CVTS  MADE  oy 
BUILDINGS, 
MACHINERY 
AND  CARDS. 


WOOD 

ENORA  VING 
AND  ALL  KINDS  OF 
PROCESS  WORK, 


ESTIMATES  CHEERFULLY  FURNISHED. 


3n£B    PTStY   CTStSH  -f  + 

For  the  June,  August.  September  and  Octo- 
ber, 1^90,  and  October  and  November,  1891, 
numbers  of 

ENGINBBRINC. 
DROP  A  CARD  WHBN   YOU  SEND  THEM. 

Paving  and  Municipal  Engineering. 


1^!^' 


9  ^^^^^^k  &e  stomach,  llyer  aniSn)ow  els,  and  e 
9    .^S^^^^^^  purify  the  blood;  are  safe  and  effeo-  # 

coal  ;the  best  medicine  known  for  f 
"  cestion.  biliousneas.  heodache.f 

wuaapation,  dyspepsia,  chronic  J 
_  ^^^^^  llrer  troubles,  dysentery,  bad  com-  f 

2  ^^^^^  plexion,diszine«8,  offensive  breath  z 

Z    ^^^^  and  all  dinorders  of  the  stomach,: 

aUrer  and  bowels.   One  tabule  gives  immediate  re-Z 

tUet.   Take  one  at  meal  time.  Sold  by  l>rupg'lBts.   A  « 
trial  bottle  JH»Tit  by  mall  on  receipt  of  16  ot^nta  f 

e  RIPA'"'  f  """TTCAL  CO.,  lOSpruce  St.  Nov.-  York.  « 


For  all  Printing  Purposes. 
f>rices  tv^oderwtb 

Estimates  and  specimens  of  work  cheerfully 
furnished  on  application. 
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THE  0.  S.  KELLY  COMPANY, 


CtotoTMrtCTCf^n     r\xJrr\ 


ROLLER  FOR  STREET  PAVING. 


FOR  CATALOGUE   AND   PRICE.   ADDRESS 

ENTERPRISE  MFG.  CO.,  103  Main  St.,  Columbiana,  O. 
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ERIE  riACHINE  SHOP 


MANUFACTURERS  OF   •    •    •    • 


Skam 


♦  ♦  ♦ 

CORNER  TWELFTH 
AND  STATE  STS^ 

Krie,  Pa- 

The  principal  Asphalt  Paving  Companies  in  the  country  are  using  these  machines, 
which  are  pronounced  to  be  the  best  in  the  market. 


HARRISBURG  FOUNDRY 

^  MACHINE 
WORKS^ 

General  Office  and  Works:  HARRISBURG,  PA.,  U.  S.  A. 
•THE    HKRRISBURG- 

DOUBLE-ENGINE  ROAD-ROLLER 

NOT  ONLY  A  ROLt-BR.  BUT  A  ROAD-MAOHINE. 


Not  How  Cheap,  But  How  Good. 

Now  in  use  in  nearly  One  Hundred  Cities  and  Towns  in  the  United  States. 

W.  R.  FLEMING  A  CO..  PHILADELPHIA  AGENCY. 

Mail  and  Ex.  Bldq..  New  York.  27  s.  7th  St.  (build,  ex.)  PHiLAOBLPHii 
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The  GolambiaD  Special  He-Press 


FOR  PAVING  BRICK. 


Made  Exelosively  on  the  Colambian. 


Thb  Columbian. 


ALL  LEADINQ  BRANDS  OF  RAVINQ  BRICK  MADE 

IN  THE  U.  S.  ARE  PRESSED  ON  THIS  MACHINE. 

C.  W.  RAYMOND  &  CO.,  Dayton,  O. 


0/iLTinoRE  ^  Ohio 
Southwestern 
r/iilro/id 


$2  Saved  to  New  York  and  Boston 

ALL  TRAINS  BUN  THROUGH 

Washington,  Baltimore  and  Philadelphia 

''BEST  IN  THE  WORLDS 

The  B.  &  O.  Southwestern  limited,  an  entirely 
new  train,  Vestihuled,  liffhted  with  Plntsch  Gas, 
and  baa  the  Anti-Telescopic  device,  leaves  Cincin- 
nati every  evening  and  the  New  York  Express 
every  morning.  The  Shortest  and  Best  Equipped 
Line  between 

CINCINNATI  AND  CLU  MBUS 

Pullman  Parlor  and  Sleeping  Cars, 
time  ^  hours. 

Two  Solid  Trains  to  Pittsburqh, 

Via  Columbus^  Zanesville  and  Wheeling. 
gt^Vfith  Pullman  Buffet  Sleeper  and  Parlor  Cars 

Rates  always  as  low  as  bv  any  other  line,  and  ■• 
extra  fare  for  fast  time  on  limited  vestibnled  trains. 
Ask  for  tickets  via  Cincinnati  and  the  B.  &  O.  R.  R. 

O.  P.  McCarty, 

Gen'l  Pass.  Agt. 


W.  W.  Peabody, 

Vice-President. 
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YOU  Wlltit  (DAKE  HO  IHISTAKE 

IF  TOU  OOBTSMFLATS  A  TKIP  TO 

Chleaffo,  Milwaukee,  St.  Paul,  Minneapolis 
or  any  Northwestern  Point, 

By  parchaaing  your  tickets  over  the 

MONON  ROUTE 

I«.  If.  A.  &  C.  R*V. 

The  New  Managemenr  having  entirely  rebuilt  the 
line,  putting  ill  over  300.000  new  ties,  miles  of  new 
sieel,  new  iron  brldnpR.  eic.  etr.  This,  in  connec- 
tion with  elegsnt  PallmaB  Penert«d  Ksfrty  Yestlbale 
Trains,  composed  of  day  coachiv.  paklor  and  din- 
ing CARS  (the  only  line  running  Dlnins  Cars  between 
Indianapolis  and  Chicago),  and  Pullman  BufTett 
Sleepers,  makes  this 

THB  LINE   betw^^B  iBdlaaspAll*  and  Chleago. 

also  the  Short  Llae.anly  IHSHUeslBdiaB- 

apolis  to  Chleago. 

Be  sure  and  purchase  your  tickets  via  the 

GREAT  MONON  ROUTE. 

Ticket  Offices.  26  South  lUinotR  <^treet.  Massachu- 
setts Avenue  and  Union  Station. 
Jambs  Barkkr,  I.  D  Baldwin, 

G.  P.  A.,  Chicago.  D.  P.  A..  Indianapolis. 
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Improved  BriekJIaehiDery 


THE  NEiA£  QUKKER 

With  Fletcher  &  Thomas  Spiral  Pug  Mill  and  Mold  Sand- 
ing Machine,  as  represented  in  above  cut,  is  unsurpassed  as 
A  BRICK  MAKING  OUTFIT.  Its  capacity  is  Jimited 
only  by  the  ability  to  handle  the  output.  Its  tempering 
qualities  are  most  perfect. 

FOR  COMMON  BRICK,  FIRE  BRICK  OR  PAVING 
BRICK,   IT  IS  A   PERFECT  SUCCESS. 

We  make  a  specialty  of  equipping  yards,  either  large 
or  small,  steam  or  horse  power. 

Molds,  Barrows,  Trucks,  Mud  Wheels,  Engines,  Boil- 
ers, Pulleys,  Shafting,  Belting  and  all  brick-makers'  supplies. 

Correspondence  solicited.  Send  for  catalogue  and 
special  quotations. 

Fletcher  &  Thomas,  Indianapolis,  Ind. 
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( Penfield  No.  15  Auii:er  Brick  flachine. ) 

The  Brick  flachine 

Is  to  a  well  regulated  brickyard  what  the  mainspring  is 
to  a  watch.  If  it  is  defective,  irregularity  and  inefficiency 
result ;  if  it  breaks,  everything  comes  to  a  standstill. 

You  Should  Choose 


Your  brick  machine  not  for  cheapness  but  for  reliability. 
Then,  when  you  contract  to  furnish  one  or  five  million 
paving  brick  at  a  stated  time,  you  can  have  some  certainty 
that  your  machine  won't  leave  you  in  the  lurch  when 
you  need  it  most. 

A  good  brick  machine  is  the  mainspring  of  success 
to  any  brick-maker. 

The  Mainspring  of  Success  Should 
Be  Wisely  Chosen.^    ^ 

Let  us  aid  you  to  a  fitting  choice.  If  you  wish  reliable 
brick  machinery,  approved  by  experts,  we  can  serve 
you  satisfactorily.    Catalogues  free. 


J.  CB.  Penfield  S  Son,  Briek  IHaehinepy  flakeps, 


WILLOUGHBY,  OHIO,  U.  S.  A. 
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VOLUME  IV.  APRIL,  BIQHTBBN  NINETY-THREB.  NUMBER  4. 


TRINIDAD  ASPHALT  DEPOSITS. 

The  ''Moruga  sands/'  a  bed  of  sandstones  and  shales,  estimated 
at  4,000  feet  thick,  of  the  Miocene  period,  contain  the  primary  de- 
posit of  bitumen  in  the  Island  of  Trinidad.  The  southernmost 
range  of  elevated  land  of  the  island  is  composed  of  these  strata, 
which,  according  to  Wall  <fe  Sawkins,  form  an  arch  or  anticlinal 
ridge,  running  east  and  west  entirely  across  the  island.  The  dip  of 
the  rocks  along  the  southern  coast  varies  from  thirty  to  seventy  de- 
grees southward.  The  exposures  are  of  soft  or  friable  material, 
easily  eroded  by  ordinary  weather  exposure,  by  which  they  have 
lost  a  great  thickness  of  superficial  material.  Old  beach  lines  from 
four  to  twenty  feet  above  tide  level  record  the  occurrence  of  a  com- 
paratively recent  elevation  of  the  coast. 

The  La  Brea  region  is  underlaid  by  strata  of  this  bitumen,  bear- 
ing shales  and  sands  of  locally  undetermined  thickness  and  rich- 
ness. According  to  Wall  &  Sawkins  the  unconformities  of  the 
sedimentary  rocks  of  the  island  determine  three  periods  of  disturb- 
ance in  the  history  of  the  island,  the  last  of  which  was  related  to 
the  line  of  hills  and  promontories  which  make  its  southern  range — 
the  field  of  its  asphalt  deposits.  The  principal  deposits  of  asphalt 
at  the  lake  and  in  its  vicinity  are  surrounded  by  strata,  which  have 
been  much  disturbed,  thereby  establishing  changed  condition^ 
which  admitted  an  increased  rock  and  water  pressure,  while  a  fract- 
ure of  the  strata  afforded  a  ready  outlet  toward  the  surface  for  the 
thickening  bitumen. 

The  materials  of  which  the  strata  making  this  southern  range 
were  built  are  quartzose  and  calcareous  micaceous  sands,  micaceous 
shales  and  clays,  detrius  of  pre-existing  sedimentary  rocks,  mostly 
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of  cretaceous  age.  The  bituminous  strata  are  of  Miocene  age,  as 
are  those  of  California,  and  in  part,  if  not  wholly,  those  bordering 
upon  the  Gulf  of  Mexico,  from  Louisiana  to  Yucatan. 

Without  exception,  so  far  as  the  writer  knows,  the  shales  are  in 
a  condition  of  minute  fracture,  permitting  the  free  percolation  of 
water,  and  preventing  any  important  pressure  from  gas  confined 
within  or  below  them.  The  lake  is  located  at  an  elevation  which  is 
about  200  feet  below  the  highest  point  of  Mont  L'Enfer,  six  miles 
distant,  which  may  serve  as  a  fountain-head  for  the  underground 
waters.  Thus  it  is  evident  that  conditions  exist  at  La  Brea  favor- 
able to  the  flow  of  surface  water  to  the  freest  contact  with  the  bitu- 
mens, and  thence  to  the  surface  through  any  available  opening. 
Four  miles  from  the  lake  in  a  direct  line  toward  Mont  L'Enfer  is  a 
group  of  flowing  springs  of  liquid  asphalt. 

Under  these  conditions  the  natural  history  of  the  bitumen  is 
simple  and  evident.  It  is  a  reasonable  assumption  that  its  hydro- 
carbon elements  have  existed  as  petroleum  in  the  strata  from  which 
the  asphalt  flows,  and  further  that  the  most  active  agency  for  its 
polymeric  condensation  has  been  the  oxygen  of  the  atmosphere, 
which,  as  stated  by  Prof.  S.  F.  Peckham,  is  carried  by  percolating 
surface  water  down  into  the  earth,  into  contact  with  the  petro- 
leum. Peckham  also  shows  that  an  immediate  effect  of  this  contact 
is  a  release  through  a  process  of  double  decomposition  of  carbonic 
acid  gas  and  carbureted  hydrogen  gas,  and  a  condensation  of  the 
nascent  molecules  of  hydro-carbon  remaining  in  the  bitumen. 
Probably  the  hydrocarbon  was  of  animal  origin,  and  has  beem  sub- 
jected to  only  moderate  temperatures  at  any  period  of  its  history. 
A  consequential  effect  is  the  flow  of  the  bitumen  toward  the  surface, 
due  to  the  expansive  pressure  of  the  gases,  to  rock  pressure  and  to 
water  pressure.  The  deep-lying  oils  would  rise  on  the  water  con- 
fined in  the  lower  strata,  and  find  an  outlet  through  the  over- lying 
rocks. 

The  writer  believes  that  when  sulphur  is  present  it  also  decom- 
poses some  of  the  hydrocarbons,  producing  sulphureted  hydrogen 
gas,  which  assists  the  other  causes  of  pressure  and  upward  flow  of 
the  bitumen.  These  influences  have  operated  for  a  long  time,  and 
the  transformation  has  been  a  progressive  one. 

The  abundance  of  asphalt  in  the  Trinidad  deposit  is  what  pro- 
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duces  the  strongest  impression  upon  an  observer.  A  single  bed  or 
deposit  of  110  acres,  the  so-called  lake,  and  outlying  deposits  of  pos- 
sibly 1,500  acres,  irregularly  disposed  as  to  elevation  and  connec- 
tion, both  with  the  lake  and  with  themselves  contain  possibly  two 
or  three  million  tons  of  asphalt  when  refined.  All  the  asphalt, 
there,  commercially  available,  is  in  these  secondary  deposits  to 
which  it  has  been  transferred  from  its  primary  deposit  by  ordinary 
natural  causes,  as  explained  above. 

The  conditions  under  which  subterranean  concentration  of  fluid 
hydrocarbons  are  brought  about  are  fully  discussed  by  Prof.  Orton, 
in  his  geological  report  of  Ohio,  for  1890,  and  his  conclusions  are 
believed  to  be  applicable  to  the  Island  of  Trinidad.  Conditions 
known  to  exist  there  admit  of  the  application  of  Prof.  Peckham's 
theory  of  the  agencies  by  which  the  deep-lying  oils  have  been  brought 
to  the  surface,  and  co-incidentally  condensed  into  maltha  and  asphalt. 
All  this  is  entirely  in  line  of  Dr.  Wurtz'  conclusion,  as  to  poly- 
meric condensation  of  rock  oil  into  asphalt,  who  says:  '*  Asphalts 
and  asphaltoids  are  mainly  produced  from  petroleums,  by  polymer- 
ization of  certain  constituents  of  such  oils  under  the  influence  of  the 
air,  or  of  the  sun's  rays,  or  of  both,  together  with  the  influence  of 
acid,  saline  or  other  polymerizing  agents  incidentally  present."  In 
this  connection.  Dr.  Wurtz  calls  attention  to  the  ''ample  evidence 
of  spontaneous  polymerism  of  many  native  carbo-hydrogen  liquids, 
by  mere  lapse  of  time,  without  the  influence  of  other  agency  than 
that  of  temperature." 

For  several  years  the  writer  has  held  the  opinion  that  the  origin 
of  the  basin  containing  the  lake  proper,  as  well  as  the  valley  of  its 
drainage,  are  to  be  explained  without  reference  to  phenomenal 
occurrences  of  any  kind  whatever.  He  believes  that  these  depres- 
sions were  formed  by  sub-aerial  erosions,  as  have  been  most  valleys 
of  drainage  everywhere.  The  refilling  of  such  valleys  of  drainage 
has  been  of  frequent  occurrence  generally,  and  is  now  taking  place 
on  a  vast  scale  in  many  parts  of  our  own  country.  Under  common 
conditions,  a  valley  of  drainage  is  eroded  in  depth  with  much 
greater  rapidity  during  the  period  of  its  earlier  history,  and  there 
is  thus  provided  a  steep  descent  for  all  lateral  streams,  which  obtain 
in  this  manner  the  power  to  excavate  with  increased  rapidity  their 
separate  valleys.     As  these  lateral  branches  increase,  the  area  of 
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erosion  is  increased  and  the  quantity  of  eroded  material  is  enlarged 
too  rapidly  for  the  main  stream  to  remove  it,  and  its  valley  begins 
to  refill.  This  summary  of  the  course  of  events  may  be  stated  as  a 
brief  history  of  nearly  all  the  rivers  of  our  country,  with  all  their 
branches  and  minor  subdivisions  up  to  the  little  rivulets  near  their 
fountain-heads. 

The  valley  of  La  Brea  was  undoubtedly  formed  by  the  action  of 
the  waters  flowing  through  it  to  the  sea.  The  rocks  are  very  fria- 
ble and  incoherent,  and  weathered  readily,  thus  forming  in  this 
case,  as  it  generally  does,  a  wide  dish-shaped  depression  at  the  sum- 
mit where  the  water  gathered  to  form  the  head  of  the  stream.  Its 
deepening  channel  cut  down  into  some  bitumen-bearing  strata,  or 
opened  vents  from  the  same,  probably  doing  both,  so  as  to  receive 
into  its  depression  the  outflow  of  malthas  from  below.  Thus  was 
brought  about  a  more  rapid  action  upon  the  imbedded  hydrocar- 
bons, a  larger  production  of  gas,  and  a  more  voluminous  discharge 
of  maltha  into  the  valley.  The  maltha  flowed  down  the  slope,  a 
distance  depending  upon  the  temperature,  and  the  rapidity  with 
which  it  hardened  from  exposure.  Soil  washed  from  the  sides 
of  the  valley  formed  beds  in  its  more  level  reaches,  and  at  times 
these  were  overflowed  by  subsequent  outflows  of  malthas.  So  by 
irregularly  acting  natural  causes,  the  valley  became  filled  ;  and  the 
bitumen  at  the  upper  part  of  the  valley  became  impounded,  and 
constitutes  what  is  called  the  Pitch  Lake. 

^  Visitors  to  the  Pitch  Lake  sometimes  advance  theories  explain- 
ing the  origin  of  the  bitumen  which  are  inconsistent  with  the  con- 
ditions of  attending  occurrences  at  that  place,  and  of  similar  phe- 
nomena in  other  places  throughout  the  world.  The  greatest  service 
of  Mr.  Richardson's  sixth  annual  report,  in  this  connection,  is  his 
reprinting  of  Mr.  Manross's  description  of  the  lake  in  1854. 

The  writer  is  yet  to  hear  of  any  phenomena  in  the  vicinity  of 
the  Pitch  Lake  that  may  reasonably  be  referred  to  heat  agencies, 
such  as  attend  even  the  mildest  forms  of  volcanic  action.  The 
basin  of  the  lake  and  the  valley  of  its  drainage  down  to  the  sea  are, 
he  believes,  parts  simply  of  an  eroded  valley,  similar  to  hundreds 
of  others  at  places  of  bituminous  outflow  in  California  and  else- 
where. The  greater  rainfall  in  Trinidad,  compared  with  that  of 
the   region  of  the  Coast  Range,   in  California,   accounts  for  the 
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greater  outflow  of  bitumen  in  the  vicinity  of  the  former.  In  Cali- 
fornia there  is  a  visible  increase  of  the  flow  of  maltha  from  its 
springs,  in  the  rainy  season. 

The  quantity  of  refined  asphalt  to  be  obtained  from  the  crude 
materials  exposed  in  and  near  the  lake  may  be  estimated  at  a  max- 
imum as  follows :  Thirty  feet  of  depth  at  the  center  of  the  lake, 
yielding  2,000,000  tons ;  in  the  land  deposits  possibly  as  much 
more,  making  in  all  4,000,000  tons.  Actually  the  gross  amount 
may  not  exceed  one-half  of  this. 

The  comparative  importance  of  the  deposit  is  due  to  its  accessi- 
bility. There  are  two  or  three  similar  deposits  in  the  Argentine 
Republic,  located  beyond  the  limit  of  economical  transportation. 

As  to  the  primary  source  of  such  a  vast  quantity  of  asphalt,  we 
repeat  that  it  undoubtedly  lies  in  the  immediate  vicinity,  deeply 
buried  in  the  earth.  The  possible  capacity  of  asphalt  or  petroleum- 
bearing  strata  to  yield  the  material  is  not  often  fully  considered  ; 
hence  the  following  calculations  and  statement  may  prove  of  inter- 
est : 

Beds  of  oil-bearing  rock  covering  hundreds,  even  thousands,  of 
miles  of  area,  of  varying  thickness,  sometimes  amounting  to  hun- 
dreds of  feet,  may  contain  ten,  fifteen  or  twenty  per  cent,  of  bitu- 
men. One  square  mile  of  such  rock  has,  for  each  foot  in  depth, 
27,878,000  cubic  feet  contents.  Ten  per  cent,  of  this,  as  a  theoret- 
ical yield,  gives  2,787,800  cubic  feet  of  bitumen,  or  over  80,000 
tons  ;  for  fifty  feet  of  thickness,  4,000,000  tons.  One  may  vary  the 
estimate  by  changing  the  area,  the  thickness  of  the  strata  and  per- 
centage of  yield,  and  so  find  an  estimate  which  will  appear  reason- 
able to  him. 

There  is  abundant  specific  information  to  the  effect  that  there 
has  been  in  the  past  a  large  active  overflow  of  asphalt  from  the  lake, 
which  was  visible  in  1854,  being  at  the  surface  of  the  ground.  A 
description  of  this  phenomena  as  witnessed  at  the  time  is  given  in 
the  account  of  the  lake  published  by  Mr.  Manross,  Am.  Jour.  Sci., 
1855.  If  active  overflow  has  been  in  operation  in  recent  times,  it 
has  been  beneath  the  mass  constituting  the  present  surface  of  the 
deposit.  This  is  stated  with  admission  that  there  is  still  probably 
an  exceedingly  slow  movement  of  the  hardened  surface  deposit,  one 
too  slow  to  be  properly  designated  as  an  effective  one.     The  thin- 
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ness  of  the  soil  covering  the  asphalt  near  the  lake  is  possibly  an  in- 
dication of  this.  With  rapid  movement  of  the  asphalt,  the  earth 
which  has  been  washed  over  it  by  rain,  and  also  in  part  resulting 
from  the  destruction  of  the  asphalt  by  fires  and  atmospheric  decom- 
position, would  have  been  carried  away,  leaving  a  bare  exposure  of 
the  asphalt.  As  the  asphalt  below  the  surface  is  softer,  it  necessari- 
ly is  more  subject  than  the  surface  material  to  a  slow  viscous  move- 
ment, due  to  gravity  and  pressure.  If  there  are  tar  springs  beneath 
the  land  asphalt,  a  matter  yet  undetermined,  they  will  materially 
contribute  the  same  result.  It  is  difficult  to  understand  how  a  vis- 
cous solid  subject  to  the  heat  of  the  tropics  can  possibly  lie  still,  if 
resting  upon  a  bed  of  tar  and  on  sloping  ground.  Hence  it  is  legit- 
imate to  assume  that  if  the  tar  or  a  soft  asphalt  exists  beneath  the 
surface  land  asphalt,  the  latter  has  some  flowing  or  sliding  movement 
down  the  hill;  if  there  is  no  underlying  tar  springs,  then  all  the  as- 
phalt has  been  necessarily  derived  from  the  lake.  So,  view  it  as 
one  may,  the  conclusion  is  forced  that  substantially  the  land  and 
the  lake  asphalt  are  from  the  same  subterranean  and  fountain 
source. 

Taking  the  position  in  argument  that  the  asphalts  of  both  de- 
posits are  lake  asphalts,  the  one  question  to  be  considered  is  wheth- 
er the  older,  the  land  asphalt,  is  less  suited  for  making  pavement 
cement  than  is  that  now  taken  from  the  lake.  It  seems  evident  that 
the  hardened  crust  of  the  lake,  found  near  its  borders  and  around 
its  many  islands,  is  substantially  like  many  of  the  surface  land  as- 
phalts. That  found  near  the  center  of  the  lake  is  softer  than  the 
others,  and  the  question  involves  a  comparison  of  asphalt  from  the 
softened  mass  near  the  center  of  the  lake,  and  the  best  land  asphalt, 
dug  from  beneath  the  hard  surface  deposits  of  the  land.  The  com- 
parison being  of  like  grades  from  the  two  deposits,  and  of  asphalt 
in  shipping  quantities,  not  hand  samples. 

It  is  believed  to  be  indisputable  that  in  each  and  all  of  these  re- 
spects there  is  absolutely  no  difference  between  land  and  lake  as- 
phalts. The  asphalt  may  be  considered  probably  as  an  alloy  of  dif- 
fering hydrocarbons;  certainly  that  is  what  the  paving  cement  may 
be  called.  Purely  and  simply,  it  is  an  alloy  of  the  asphalt  and  the 
residuum,  or  other  tempering  material;  and,  as  you  restore  any  les- 
sened element  of  an  alloy,  as  brass,  spelter,  etc.,  so  in  an  asphalt 
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paving  cement,  if  it  becomes  too  hard  from  loss  or  change  of  oil,  you 
restore  the  softness  of  it  by  adding  or  replacing  the  lost  ingredient. 
All  discussion  of  the  comparative  merits  of  crude,  and  even  of 
refined  asphalt,  used  in  paving,  is  not  very  important.  These  ma- 
terials are  not  used  directly  in  paving.  They  are  always  subjected  to 
treatment  in  preparing  cements,  and  the  qualities  of  crude,  and  also 
of  refined  asphalts  are  much  changed  thereby.  Pavements  are  made 
with  asphalt  cements,  and  not  asphalt  either  crude  or  refined.  The 
real  question  is,  which  is  the  best  cement?  D.  Torrey, 

DoLPiius  ToRRKY  WES  bom  November  30, 1833,  in  Sherburn 
New  York.  Both  his  paternal  and  maternal  lineai^e  is  traced 
back  to  the  earliest  settlers  of  New  P^ngland.  He  had  the 
advantages  of  country  schools  only  and  began  business 
life  at  fifteen  years  of  age  by  learning  the  trade  of  molder 
in  an  iron  foundry.  He  went  to  Davenport,  Iowa,  in  1854, 
and  was  soon  after  employed  as  passenger  agent  by  the 
Pennsylvania  railroad.  In  1861,  he  enlisted  in  the  Cincin- 
nati Kover  Guards,  for  the  three  months  service.  After- 
wards he  raised  a  company  at  Davenport,  Iowa,  Company  D, 
Twentieth  Iowa  Infantry.  After  the  war  he  accepted  a  po- 
sition in  the  general  office  of  the  Pennsylvania  Railroad 
Company,  at  Philadelphia.  Subsequently  ne  had  charge  of 
the  sleeping-car  service  of  that  and  associated  roads,  until 
appointed  Chief  of  Transportation  United  States  Centennial  Commission,  1876. 
In  1887,  he  entered  the  service  of  the  Warren-Scharf  Asphalt  Paving  Company, 
since  which  time  he  has  been  interested  in  asphalt  paving,  being  now  with  the 
Trinidad  Asphalt  Refining  Company.  His  life  has  been  that  of  a  student,  with 
strong  inclinations  toward  the  physical  and  natural  sciences,  of  which  geology  has 
been  most  favored  by  him. 

Two  years  of  his  time  has  been  given  to  personal  investigation  of  the  asphalt 
deposits  of  this  country  and  Mexico,  and  laboratory  investigations  of  samples  of 
asphalt  gathered  by  himself.  He  made  one  or  more  trips  to  Utah,  California,  and 
the  Huasteca  region  of  Mexico,  thereby  gaining  the  information  which  forms  the 
basis  of  his  present  opinions  concerning  the  origin,  accumulation,  and  properties 
of  asphalts. 


BURNED  CLAY  FOR  ROADWAYS. 

I  CONSIDER  burned  clay,  when  properly  prepared,  very  good  ma- 
terial for  residence  streets,  providing  all  streets  leading  to  it  are 
improved.  Mud  carried  from  an  unimproved  street  will  soon  pick 
the  clay  up  and  carry  it  off.  It  was  first  used  in  Kokomo  at  the  inter- 
section of  two  well  traveled  streets,  covering  only  about  forty  feet 
square.  The  clay  was  of  good  quality,  burned  hard.  In  the  center 
it  stood  all  right,  but  near  the  foot  crossings,  where  the  streets  lead- 
ing to  it  were  muddy  part  of  the  time,  muddy  wheels  would  pick  up 
some  of  the  material  near  the  crossings  and  carry  it  off.    It  was  not 
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long  until  there  was  quite  a  basin  near  the  crossings.  The  street  that 
was  to  be  constructed  of  burned  clay  was  never  received,  it  being 
a  very  poor  piece  of  work.  The  clay  was  not  good,  having  in  it 
quicksand,  gravel,  white  and  yellow  clay,  beside  the  top  soil,  and 
then  not  burned  hard  enough.  The  roller  used  was  a  light  one, 
only  weighing  five  tons.  It  should  not  have  been  less  than  fifteen 
tons.  The  surface  of  this  street  in  wet  weather  becomes  very  soft, 
and  wheels  cut  in  from  one  to  three  inches.  During  dry  seasons 
it  does  very  well,  but  a  dry  weather  street  is  not  what  we  want. 

I  can  not  give  proportions,  but  burned  clay  is  made  by  first  lay- 
ing a  long  row  of  kindling  wood  on  the  ground,  with  enough  slack 
coal  added  to  make  a  good  fire.  This  is  then  covered  with  good, 
pulverized  brick  clay  to  a  depth  of  a  few  inches  on  the  sides,  care 
being  taken  to  leave  a  draft  for  the  fire ;  it  is  then  ready  to  light. 
The  fire  should  be  under  good  headway  before  adding  more  clay; 
then  put  on  in  alternate  layers  of  clay  and  slack  coal.  After  the  top 
is  covered  it  should  be  penetrated  every  few  feet  with  a  sharp- 
pointed  crow-bar,  or  the  fires  will  smother  out.  This  should  be 
done  as  each  layer  is  added.  When  it  is  of  sufficent  height,  say 
about  five  or  six  feet  (to  insure  good  burning),  it  should  be  watched 
all  the  time  to  keep  the  holes  open.  After  it  is  burned  out  it  is 
ready  for  use. 

Burned  clay,  like  all  other  material  for  street  building,  should 
have  a  good  substructure.  That  being  faulty,  so  will  the  super- 
structure be. 

Care  should  be  taken  to  provide  good  drainage  before  material 
goes  on  by  putting  in  a  red  tile  on  either  side,  about  thirty  inches 
deep.  The  sub-grade  should  be  rolled  with  a  fifteen  or  eighteen-ton 
roller  before  putting  on  the  burned  clay,  which  should  be  put  on  in 
four-inch  layers,  each  layer  to  be  thoroughly  rolled  with  the  same 
roller  used  on  the  sub-grade.  Three  such  layers  are  sufficient  to 
make  a  good  roadway.  Water  will  not  stand  on  it,  nor  will  it  sup- 
port vegetation.  To  a  certain  extent  it  is  springy,  almost  noiseless 
and  very  easy  on  a  horse. 

I  consider  it,  when  well  made,  desirable  for  residence  streets  or 
parks,  but  not  best  for  heavy  traflSc.  It  can  be  constructed  for  about 
$1.20  per  square  yard,  exclusive  of  grading  and  curb. 

A.    W.  Smith, 
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A.  W.  Smith,  city  civil  engineer  of  Kokomo,  Ind.,  was  born 
in  Miami  county,  Ind.,  June  19th,  1858,  where  he  was  raised 
and  educated;  afterward  teaching  school  awhile;  always 
with  a  decided  taste  for  mathematics,  but  none  for  teach- 
ing. He  abandoned  that  in  two  years  and  locating  at  Ko- 
komo, Ind.,  in  1883,  he  soon  became  assistant  city  civil 
f  engineer,  which  position  he  held  until  June  3d,  1889,  at 
which  time  he  was  elected  city  civil  engineer.  Since  then 
he  has  been  very  busy.  All  his  practical  work  has  been  done 
there. 


CEMENT  SIDEWALKS  AND  HOW  THEY  SHOULD  BE 

MADE. 

In  the  last  five  years  the  city  fathers  of  many  towns  of  the  cen- 
tral part  of  Illinois  have  adopted  an  ordinance  wherein  all  pave- 
ments for  sidewalks,  in  certain  parts  of  the  city,  '*  are  to  be  cement." 
This  is  a  most  worthy  ordinance.  Cement  walks  are  more  inviting 
to  the  stranger,  and  more  appreciated  by  the  owner,  than  any  other 
kind.  They  are  always  clean,  easy  to  walk  on,  more  pleasing  to 
the  eye,  and  give  a  beauty  of  finish  to  streets  and  boulevards  which 
seem  to  blend  with  the  property  and  all  surroundings.  Cement 
walks,  when  made  properly,  are  even  more  durable  than  inferior 
qualities  of  lime  and  sandstone.  All  contractors  should  guarantee 
them  for  ten  years.  The  nature  of  these  walks  is  that  the  longer 
they  lie  the  harder  they  get,  while  natural  stone  will  eventually 
shell  off,  show  water  holes,  become  rough  and  decay  to  a  certain 
extent.  The  question  of  sidewalks  is  a  very  important  one  in  the 
permanent  improvement  of  cities,  and  it  is  to  be  hoped  that  the 
merits  of  cement  for  sidewalks  will  be  investigated  more. 

Cement  walks  are  more  successfully  made  from  crushed  granite 
and  Portland  cement,  which  is  called  '*  granitoid,"  and  is  classed 
as  first-class  work.  The  success  of  granitoid  in  public  improve- 
ments in  the  city  of  St.  Louis,  Mo.,  has  been  remarkable.  These 
walks  are  to  be  seen  in  all  the  principal  streets  of  the  city,  and  miles 
of  such  walks  now  flank  the  public  parks.  In  the  last  two  years 
the  alley  drive-ways,  in  the  heart  of  the  city,  have  been  paved  with 
granitoid,  and  the  heaviest  loads  pass  over  it  constantly  without  in-' 
jury  to  the  pavement. 

Portland  cement  and  clean  gravel  and  sharp  sand,  mixed  up  in 
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a  plastic  condition,  spread  out,  troweled  and  finished,  is  considered 
just  as  good  a  walk  as  the  granitoid  work,  excepting  its  richness  of 
color.  It  is  not,  of  course,  as  hard  a  substance  as  the  hard  granite 
would  produce,  yet  in  small  towns,  or  in  large  cities  where  the  travel 
is  not  too  great,  it  answers  the  purpose  just  as  well  as  the  first 
grade,  and,  being  made  with  such  cheap  material,  is  brought  within 
reach  of  nearly  all  property  owners,  as  the  cost  is  at  least  40  per 
cent,  below  the  granitoid  work. 

In  making  a  cement  walk  you  must  first  have  a  foundation  of 
cinders,  gravel  or  sand  of  not  less  than  eight  or  ten  inches  deep, 
which  must  be  rammed  and  tamped  and  thoroughly  wet,  so  that  they 
will  pack  and  the  foundation  will  be  solid  ;  second,  the  contractor 
should  lay  out  his  work  so  that  the  inside  line  of  his  walk  will  be 
the  highest,  which  will  carry  the  water  off  quickly  ;  third,  keep  the 
walk  as  high  as  possible  above  the  level  of  the  ground.  If  the  con- 
tractor is  making  his  walk  four  inches  thick,  then  the  inside  of  the 
walk  should  be  four  inches  above  the  level  of  the  ground  on  the 
inside  line.  By  keeping  the  surface  of  the  walks  three  or  four 
inches  above  grade  line,  it  always  keeps  them  cleaner  and  drier 
and  does  not  retain  dampness  as  much  as  if  the  surface  was  about 
even  with  the  grade  line. 

The  specifications  for  cement  walks  vary  considerably.  In  gran- 
itoid, the  grouting  is  four  inches  thick,  composed  of  three  parts  of 
coarse  crushed  granite  and  one  part  of  Portland  cement,  dry,  mixed 
over  at  least  three  times  before  wetting,  and  immediately  spread  out; 
while  in  the  second  grade  work  six  parts  of  clean  gravel  to  one  part 
of  Portland  cement  is  sufficient.  The  blocking  off  of  the  work  is 
important,  and  is  the  secret  of  making  a  successful  walk.  It  must 
be  made  so  that  the  frost  will  escape  from  under  it,  or  it  is  bound 
to  heave  and  crack.  This  is  done  by  making  a  joint  in  the  grout- 
ing, and  another  joint  in  the  topping  or  wearing  part,  exactly  in  the 
same  place  as  the  joint  was  made  in  the  grouting.  These  joints 
must  not  be  made  too  far  apart.  The  blocks  should  be  as  near 
square  as  possible.  In  a  ten-foot  walk,  then,  the  blocking  should 
be  made  five  feet  square.  In  a  twelve-foot  walk  they  should  be 
made  four  feet  square.  These  joints  are  a  protection  from  the  frost, 
as  it  will  escape  from  the  joints  and  not  crack  the  walk. 

Only  Portland  cement  can  be  used  for  sidewalk  purposes,  and 
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there  is  only  one  way  to  use  it  successfully — that  is  to  float  it  in  the 
grouting,  so  that  the  water  will  come  to  the  surface,  and  immediately 
pour  on  the  topping  and  work  it  on  the  same  principle,  bringing 
the  water  to  the  surface  of  the  walk.  It  adheres  to  the  other 
material,  and  will  make  a  solid  stone. 

There  is  no  need  of  chemicals  in  making  cement  walks,  as  pure 
granite,  gravel,  sand  and  Portland  cement  are  the  cleanest  of  mate- 
rials and  are  not  subject  to  decay.  E,  L,  Martin. 

E.  L.  Martin  was  born  in  Decatur,  111.,  in  1860.  He  started 
a  coal  yard  at  the  age  of  twenty,  and  a  few  years  after  he 
added  to  his  business  contracting  in  cement  sidewalks.  He 
is  the  leading  contractor  in  Central  Illinois  for  cement 
walks,  and  has  done  much  in  the  way  of  beautifying  cities. 
He  was  the  first  to  introduce  cement  walks  in  the  leading 
cities  in  Central  and  Western  Illinois,  having  laid  the  walks 
around  state  and  public  buildings  in  the  cities  of  Jackson- 
ville, Champaign,  Springfield,  Quincy,  Peoria,  Bloomington 
and  Litchfield,  111.,  Hannibal,  Mo.,  and  Paducah,  Ky.  In 
many  other  towns  he  has  done  work.  He  has  a  branch  of 
his  paving  business  in  Springfield,  III.,  and  is  also  interested 
with  William  Shuler,  of  Ottawa,  III.,  in  the  paving  business. 
He  is  also  president  of  the  Macon  County  Coal  Company. 


WOOD  PAVEMENTS  IN  PARIS. 

It  is  a  surprise  to  an  observer  to  see  the  amount  of  wood  pave- 
ment being  put  down  in  Paris.  A  pavement  which  is  literally 
worn  out  under  four  years'  traffic  on  Boulevard  des  Capucines  has 
recently  been  replaced  by  another.  Demands  are  made  in  other 
sections  of  Paris  for  wood  pavement.  Why?  is  asked.  One  rea- 
son is  that  it  is  relatively  less  noisy  ;  and,  again,  they  have  not 
had  the  extended  experience  with  it  that  has  been  common  to  some 
other  cities,  where  it  is  now  received  with  less  favor.  People  who 
live  on  the  boulevards  are  disturbed  by  the  noise  of  the  other  pave- 
ments. The  wood  pavement,  while  not  greatly  less  noisy,  is,  in  a 
measure,  less  objectionable,  and  for  that  reason  is  received  with 
more  favor.  In  Paris  these  wood  pavements  are  splendidly  cared 
for.  Within  three  months  from  the  time  they  are  put  down,  in- 
spectors may  be  seen  passing  over  them,  taking  out  the  bad  blocks 
and  putting  in  old  good  ones.  This  operation  is  continued  until  the 
pavement  is  entirely  worn  out.     In  truth,  there  is  never  a  time  in 
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its  history  when  it  shows  itself  to  be  in  a  state  of  decay  or  neglect. 
It  is  always  a  relatively  smooth  pavement.  It  ceases  to  be  used 
when  the  blocks  are  worn  down.  Some  of  the  blocks  recently  re- 
moved from  the  boulevard  named  were  worn  down  within  two  and 
a  half  inches  of  the  cement  base  on  which  they  were  laid.  This 
was  to  be  noticed  at  the  street  crossings  where  there  was  not  only 
traffic  of  the  boulevard,  but  that  of  the  street  which  crossed  it. 

In  Berlin  the  block  pavement  seems  to  be  in  a  greater  state  of 
neglect.     The  authorities  there  do  not  look  on  them  with  favor. 

Louis  H.  Gibson. 


MAINTENANCE  OF  ROADS  IN  FRANCE. 
IV. 

REPAIRS. 

There  may  be  two  classes  of  repairs :  one  when  a  road  has  been 
neglected  or  under  the  care  of  an  inexperienced  man  for  a  short 
while,  and  the  other  when  a  road  has  been  totally  abandoned  for  a 
number  of  years. 

In  the  first  ease  the  damage  is  caused  because  the  mud  has  not 
been  cleaned  or  because  the  spreading  of  new  stones  has  not  been 
done  intelligently,  or  because  those  newly  spread  have  been  neg- 
lected . 

When  a  muddy  road  is  cut  up  by  ruts,  the  first  work  to  do  is  to 
clean  it,  and  often  it  is  found  that  the  ruts  were  only  apparent, 
the  ridges  on  each  side  being  nothing  but  mud  and  a  few  loose 
stones,  and  only  a  slight  depression  exists  in  the  road-bed  proper 
that  will  often  disappear  under  the  wheels  when  they  will  cease  fol- 
lowing the  same  track.  If,  however,  the  depressions  were  deep 
enough  to  be  too  inviting  for  the  wagons  to  follow  them,  it  would 
then  be  necessary  to  fill  them  with  stone,  not  above  the  level  of  the 
surface,  but  rather  below,  in  order  to  prevent  the  wagons  from  cut- 
ting new  tracks  right  alongside  of  the  filled  ones.  Should  wagons 
attempt  to  keep  too  close  they  would  fall  back  in  them  every  once 
and  a  while,  and  by  that  means  keep  the  surface  level. 

If  ruts  were  filled  with  stones  before  the  mud  is  cleaned  out,  it 
would  be  a  waste  of  material  and  of  time,  because  new  ruts  would 
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be  necessarily  formed  parallel  with  the  first  ones,  and  the  road  be 
just  as  bad  after  as  before. 

Of  course  if  a  muddy  road  shows  ruts  when  cleaned,  it  will  also 
show  many  depressions  here  and  there  that  will  need  to  be  attended 
to,  as  I  explained  before ;  and,  moreover,  when  a  road  has  been  so 
neglected  through  carelessness  or  lack  of  judgment  of  the  *'canton- 
nier,*'  it  will  pay  the  engineer  to  send  a  good  man  in  his  place,  be- 
cause that  part  of  the  road  needs  extra  precautions  that  the  man 
who  has  allowed  it  to  come  to  that  point  will  not  be  able  to  take. 

There  are  other  causes  that  will  bring  a  road  out  of  repair.  For 
instance,  a  '' cantonnier  "  seeing  one  side  of  the  road  lower  than 
the  other  will  cover  it  with  new  material.  Then  the  wagon  will 
naturally  make  for  the  other  side  at  the  same  place,  and  soon  cut 
ruts  on  the  best  side  and  never  attempt  to  run  on  the  new  stones 
as  long  as  the  other  side  is  practicable  at  all.  If  such  work  had 
been  done  the  only  remedy  would  be  to  take  up  those  stones  and 
raise  the  low  place  by  the  patch  process.  The  same  is  true  if  the 
whole  width  of  the  road  was  covered  with  new  material  on  any 
length.  Wagons  soon  make  a  track  and  never  leave  it.  So  unless 
the  road  is  provided  with  a  convenient  roller  extensive  filling  can 
be  done  in  no  case  whatever. 

But  when  the  road  has  been  entirely  neglected  for  a  number  of 
years  and  it  becomes  necessary  to  bring  it  to  a  good  state  of  repair, 
the  first  method  that  presents  itself  is  to  pick  up  all  the  stone, 
screen  it  clean  of  dirt,  break  it  to  regular  size,  level  the  road-bed 
like  for  a  new  road  and  replace  the  macadam  by  adding  enough  new 
material  to  give  it  the  proper  thickness. 

This  simple  process  will  certainly  make  a  good  road  out  of  an 
old  worn  out  one  at  as  little  cost  as  may  be  expected.  It  has  a  grave 
inconvenience  for  roads  with  large  trafl&c;  in  fact,  the  picking  up  of 
stones,  the  leveling  of  the  road-bed  and  the  spreading  of  the  mate- 
rial over  it  will  occupy  a  comparatively  long  period  of  time,  unless 
money  enough  has  been  appropriated  to  do  the  whole  in  one  sea- 
son. In  most  places  but  one  track  will  be  left  open  to  trafl&c  and  if 
the  weather  should  be  damp  and  rainy,  people  would  soon  regret  their 
old  rough  road. 

To  avoid  this  inconvenience  another  method  is  used.  First 
soundings  are  made  to  ascertain  the  thickness  of  the  macadam  and 
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if  it  is  not  too  thin  the  top  is  cleaned  out  of  all  loose  stuff,  stone  or 
dirt,  then  the  bumps  are  picked  down  and  the  holes  are  filled  and 
in  a  short  while  the  surface  may  be  made  smooth.  Though  the 
whole  macadam  may  be  thinner  than  it  ought  to  be,  it  is  only  raised 
by  a  continuous  patch  work  without  materially  obstructing  the  traffic. 
If  the  bottom  had  been  made  of  larger  stones,  as  in  the  Telford  sys- 
tem, and  their  tops  would  protrude  above  the  surface,  it  would  be 
advisable  not  to  disturb  them,  but  simply  break  off  the  protruding 
points.  This  method  is  slow,  but  general  and  progressive.  With, 
of  course,  an  adequate  increase  of  labor,  the  road  keeps  growing 
better  from  the  very  start  without,  like  in  the  first  mentioned 
jiethod,  passing  through  a  worse  state  to  become  better. 

It  is  plain,  however,  that  if  any  important  changes  were  needed 
in  the  grade  of  the  road  to  be  repaired,  the  first  method  would  neces- 
sarily have  to  be  employed  in  order  to  raise  or  lower  the  road-bed 
before  spreading  the  new  material. 

This  covers  about  all  cases  of  maintaining  a  good  macadamized 
road,  yet  I  think  it  would  not  be  out  of  place  to  say  a  few  words 
about  their  thickness.  In  France,  where  roads  are  continually 
taken  care  of,  it  is  admitted  that  from  eight  to 
nine  inches  thick  of  well  made  macadam  is  able 
to  bear  the  heaviest  traffic,  that  the  road  does  not 
need  to  be  crowned  too  much  on  the  center,  one- 
half  a  foot  raise  on  a  road  twenty-five  feet  wide 
being  ample  enough.  Water  does  not  remain  on 
a  level,  smooth  surface  and  the  wagons  are  not 
so  inclined  to  exclusively  keep  the  center  and 
the  width  of  the  tires  are  by  law  regulated  in 
See  biographical  sketch    proportion  with  the  Weight  of  the  load  hauled. 


in  January  number,  j    ^r  r 

iij93,pagei7.  Arthur  Lagron, 


THE  EVOLUTION  OF  THE  BRICK  MACHINE. 

My  earliest  recollection  of  a  brick-yard  was  the  abandoned  one 
in  my  father's  meadow,  a  much  burnt  monument  in  the  shape  of 
*'  stuck  arches,"  the  ''  stick  ''  extending  high  above  the  ''  running 
courses." 

All  traces  of  a  brick-yard  had  vanished  except  this  monument 
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to  the  skill  of  the  burner  and  the  clay  pits,  which  made  skating 
parks  in  winter  and  most  admirable  fishing  ground  for  ''minnows'* 
and  *'  sun-fish  "  in  summer.  I  remember  that  these  same  fish  were 
wonderfully  skilled  in  **  taking  the  worm  "  from  '*  the  bent  pin  '' 
and  avoiding  being  '*  landed  *'  by  the  beautiful  white  cotton  string 
secured  from  the  wrappings  of  the  last  purchase  of  sugar  made  by 
my  mother.  If  my  recollection  be  correct,  some  of  the  ''sugar'' 
went  with  the  string,  but  not  to  the  fish. 

The  next  investigation  into  the  art  of  brickmaking  was  to  the 
yard  on  a  neighboring  farm,  that  afterwards  became  the  country- 
seat  of  our  much-loved  poet,  Bayard  Taylor,  and  where  he  built 
the  beautiful  "  Cedar  Croft  "  in  after  years. 

At  this  enchanted  ground  the  young  investigator  found  one 
shed,  probably  one  hundred  feet  in  length,  of  low  construction, 
made  of  rough  round  forked  sticks  set  in  the  ground,  with  the 
crotch  up,  in  which  laid  sapling  poles,  supporting  boards  of  vari- 
ous thickness,  widths  and  lengths,  some  sagging  to  a  graceful 
curve  and  others  endeavoring,  by  their  straightness,  to  keep  up  the 
dignity  of  the  structure,  as  a  drying  shed. 

In  the  clay  pit  I  found  what  proved  to  be  a  human  being  with 
arms  bared  above  the  elbows,  feet  and  legs  without  covering  below 
the  thighs,  bespattered  with  mud  from  his  eyes  down,  the  coating 
increasing  in  thickness  as  it  reached  his  heels. 

This  "  artisan  "  was  tramping  in  an  oven-shaped  mound  of 
soft  mud  up  to  his  knees,  and  with  all  the  diligence  attributed  to 
the  beaver. 

Out  in  the  glaring  heat  of  a  mid-day  summer's  sun  stood  a 
man  at  a  low  table  with  a  square  (?)  box  made  of  wood,  which  he 
alternately  dipped  into  water,  then  into  sand,  and  finally  filled  it 
with  a  portion  of  the  tramped  clay  from  his  partner's  mound — the 
brick  was  thus  finally  "  molded  "  and  borne  of  by  the  diminutive 
"  apprentice  "  and  dumped  in  a  misshapen  mass  upon  the  leveled 
ground.  The  "molder  "  had  eyes,  but  they  were  only  visible  by 
their  brightness  through  the  two  upper  cracks  in  the  dried  coating 
of  clay  and  sand  covering  his  face. 

In  after  years,  when  childhood  had  given  way  to  boyhood,  in 
teens,  an  older  brother,  who  was  casting  about  for  a  business  (having 
grown  tired  of  the  "whirr"  of  the  spinning-jenny  which  he  ope- 
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rated  in  our  father ^s  factory),  visited  a  neighboring  city  to  investi- 
gate and  witness  the  trial  of  a  wonderful  invention  for  the  purpose 
of  making  brick  b}'  the  *'  c^ry  clay  process." 

This  machine  had  the  usual  number  of  cog-wheels,  cams,  tog- 
gles, levers,  abrupt  movements  of  large  masses,  etc.,  all  to  go 
through  their  evolutions  for  each  brick  produced. 

A  bov  that  had  grown  up  in  a  woolen  mill,  and  ran  a  saw-mill, 
needed  no  long  investigation  nor  a  second  visit  to  determine  the 
impracticability  of  such  devices  under  the  abrading  process  and  in- 
fluence of  the  clay. 

Returning  home  disabused  of  the  idea  that  he  had  found  the 
long  sought  for  desideratum,  he  said  to  me,  '*  Cy.,  I  wish  you  would 
make  me  a  brick  machine." 

*'Cy."  commenced. 

After  studying  the  then  prevailing  methods  of  making  brick  in 
vogue  then  in  the  vicinity  of  Philadelphia  and  carefully  noting  the 
various  processes,  and  visiting  numerous  locations  where  other 
processes  had  been  tried,  a  systematic  course  of  experiments  was 
entered  into  to  determine  a  practical,  if  not  the  best,  process  by 
which  brick  could  be  produced  by  machinery. 

It  was  soon  apparent  that  a  ''machine"  which  molded  brick 
only  was  of  little  or  no  practical  value,  because  the  molding  alone 
was  but  a  small  part  of  the  labor  and  expense  attending  the  pro- 
duction of  brick.  There  was  the  preparation  of  the  clay,  by  '*  win- 
ter digging,"  the  mixing  of  the  various  qualities,  the  tempering, 
** off-bearing,"  ''drying,"  "edging-up,"  and  finally  the  taking  in 
and  " hacking  under  cover,"  if  the  storms  permitted  them  to  reach 
a  proper  condition  for  the  latter  processes ;  if  not,  then  they  were 
shoveled  back  into  the  pit  to  be  "  ground  over,"  and  all  the  subse- 
quent operations  repeated. 

Next  the  "dry  clay  process"  was  examined  into,  with  the  hope 
that  it  offered  a  more  encouraging  outlook  for  the  youthful  me- 
chanic and  inventor. 

Some  samples  of  fine,  tenacious  clay  were  procured,  dried  and 
pulverized  (a  process  costing  far  more  than  to  make  the  wet  ma- 
terial into  brick  at  once ) .  So  dry  and  fine  was  this  clay  that  by 
throwing  a  handful  of  it  into  the  air  it  floated  off  and  you  couldn't 
tell  where  it  fell. 

This  material,  thus  prepared,  was  put  into  a  round  mold  of  great 
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strength,  turned  out  true  inside  in  a  lathe  and  furnished  with  a 
plunger,  snugly  fitted.  In  turning  out  the  mold  the  lathemen  with- 
drew the  turning  tool  without  easing  up  the  cut,  thus  producing  a 
fine  groove  throughout  the  length  of  the  mold. 

This  mold,  being  filled  with  the  finely  pulverized  and  dry  clay, 
was  put  under  a  hydraulic  press  of  great  power  and  submitted  to  a 
pressure  of  600  tons,  or  over  120,000  pounds  to  the  square  inch. 

What  was  the  result  ? 

Notwithstanding  this  clay  had  been  in  a  steam-heated  room  for  over 
three  months  this  enormous  pressure  caused  the  water  to  flow  from 
it  all  around  the  plunger,  and  at  the  fine  groove  (made  by  the  with- 
drawal of  the  turning  tool)  the  clay  issued  in  a  stream  as  fine  as  a 
human  hair,  curling  in  all  directions  like  a  thing  of  life. 

This  brick  was  burned  and  upon  examination  after  burning 
showed  each  granule  of  clay  in  its  primitive  shape  with  fine  fissures 
between  each,  clearly  demonstrating  the  want  of  thorough  incorpo- 
ration and  adhesion  of  the  various  particles. 

Upon  submerging  this  round  brick  in  water  it  absorbed  5.55  per 
cent,  of  its  weight,  notwithstanding  it  was  *'  hard  burnt  "  almost  to 
vitrification. 

This  demonstrates  four  things  : 

First,   To  dry  clay  perfectly  is  impracticable,  if  not  impossible. 

Second.  That  no  reasonable  amount  of  pressure  alone  will  cause 
the  various  particles  of  ordinary  clay  to  adhere  and  form  one  solid, 
homogeneous  mass. 

Third.  That  argillaceous  and  sandy  material  so  put  together 
and  burned  was  a  great  absorber  of  moisture. 

Fourth.  That  a  brick  so  made,  burned  and  soaked  would  not 
stand  "freezing  and  thawing,*'  but  would  crumble  to  dust,  and 
each  granule  of  sand  and  each  particle  of  clay  remain  in  its  primi- 
tive disconnected  condition  and  could  be  distinguished  in  the 
blackened  mass. 

Discouraged  by  the  investigations  into  the  two  proposed  ex- 
treme plans  for  a  process  upon  which  to  construct  a  machine,  an 
intermediate  process  was  conceived  of,  and  experimented  upon, 
with  gratifying  results. 

By  working  the  clay  as  nature  furnished  it — with  the  natural 
moisture  in  it — all  time  expense  of  drying  was  avoided. 

By  mixing  and  tempering  in  a  stiff  consistency  the  granular 
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part  of  the  material  was  thereby  incorporated  with  that  of  the  plas- 
tic, and  a  thoroughly  homogeneous  compound  produced.  When 
forced  to  shape,  *'  molded,"  in  this  stiff  condition,  the  bricks  could 
be  at  once  handled,  wheeled  to  sheds,  and  *'  hacked  up  "  out  of  the 
weather,  thus  avoiding  the  expense  of  floors,  **edging-up"  and 
*' taking-in."  Samples  made  by  this  process  stood  all  the  tests  of 
strength,  absorption,  frost,  etc.,  and  it  was  determined  to  proceed 
to  construct  a  working  model  upon  this  general  principle,  that  is, 
which  is  now  known  as  the  stiff  tempered  clay  process. 

But  the  young  mechanic  had  much  to  learn  yet.  The  power 
required  to  temper  and  mold  *'  stiff  clay  ''  was  not  in  the  books. 

Experiments  had  to  be  made  to  get  the  necessary  data  from 
which  to  construct  even  a  working  model  upon  this  principle. 

The  power  required  to  temper  and  mold  this  stiff  clay  was  so 
far  beyond  that  which  any  machinery  then  in  existence  for  work- 
ing clay  would  stand,  that  the  whole  field  had  to  be  explored  from 
the  beginning  to  the  end,  and  notwithstanding  all  this  the  first 
model  machine  was  continually  breaking  down,  or  sticking  fast,  or 
refusing  to  turn. 

When  it  broke  down  the  parts  breaking  were  strengthened  and 
improved  in  design,  and  when  it  **  stuck  fast ''  the  reason  was  ex- 
amined into  and  finally  a  working  model  was  produced  which  tem- 
pered its  own  clay,  molded  the  same  into  a  continuous  bar  one-third 
the  thickness  and  breadth  of  that  of  a  Philadelphia  brick.  This 
bar  was  severed  into  *'  brick  lengths  ''  by  an  automatic  cut-off,  a 
knife  on  a  wheel,  whose  speed  was  regulated  by  the  flow  of  the 
clay  from  the  die,  and  the  brick  so  severed  off-borne  on  an  endless 
apron,  ready  to  be  hacked. 

The  miniature  brick  produced  by  this  model  were  burned  and 
examined  by  expert  brick-makers,  masons  and  scientists.  Their 
strength  was  tested  and  all  kinds  of  critical  examinations  made,  par- 
ticularly the  incorporation  of  the  various  materials  or  various  parti- 
cles entering  into  their  composition.  I  remember  one  old  Friend,  a 
practical  brick-maker,  who  scanned  closely  the  texture,  from  under 
his  broad  brim,  and  examining  closely  a  piece,  not  larger  than  a 
pea,  said  :     *'  W-e-1-1 !  it  is  well  tempered,  but  I. don't  understand 
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why  the   '  skin  '  is  so  fine  and  so  much  richer  in  color  than  the 
rest  of  the  brick." 

Here  was  something  that  had  escaped  our  notice  entirely. 

Upon  examination  of  these  toy  bricks,  under  his  guidance, 
we  saw  that  the  die  surface  of  the  brick  was  exceedingly  fine, 
smooth  and  of  a  much  richer  cherry-red  than  the  body  of  the 
brick. 

No  sand  having  been  used  in  molding  it  could  not  be  attributed 
to  the  superior  coloring  of  the  sand,  besides  it  was  much  finer  and 
smoother  than  the  '*  skin  "  produced  by  our  finest  Philadelphia  sand. 

Farther  experience  taught  that  this  result  was  due  to  the  action 
of  the  machine  upon  the  clay  by  moving  the  particles  through  and 
between  each  other,  while  under  great  pressure.  The  finer  portions 
of  the  material  were  forced  into  the  interstices  of  the  larger  ones, 
and  to  the  surface  between  the  coarse  particles  and  the  die,  thus 
thoroughly  cementing  together  the  granules  of  sand  and  producing 
a  **skin''  of  the  finer  and  long  portions,  which  "color'*  in  burn- 
ing, and  thus  producing  that  effect  so  much  prized  by  the  manu- 
facturers of  *'red  brick." 

Knowing  that  to  embark  in  the  construction  of  a  large  machine 
for  the  manufacture  of  brick  meant  much  labor,  time  and  the  ex- 
penditure of  much  time  and  money,  and  that  it  wasn't  to  be  entered 
into  without  due  consideration,  an  invitation  was  sent  to  my  father, 
then  well  advanced  in  years,  to  come  to  Philadelphia  and  see  the 
model  machine.  This  he  did,  for  he  was  a  great  lover  of  ma- 
chinery, a  born  mechanic  of  no  mean  order,  and  had  the  success  of 
his  "boys"  at  heart. 

He  was  taken  into  the  room  where  the  model  was  and  it  was  set 
running  ;  he  looked  the  machine  over  carefully  without  uttering  a 
single  word.  No  explanation  was  needed  by  him,  he  reading  from 
the  machine  faster  than  we  could  describe  it.  Then  he  went  to  one 
side  and  took  a  seat  on  a  tressel,  watching  the  machine  run  for  more 
than  an  hour.  Not  a  question  asked  ;  not  a  word  uttered,  but  a 
silent  examination  from  the  beginning  of  the  operation  of  feeding 
the  crude  clay  into  the  machine  until  the  finished  brick  reached  the 
end  of  the  off-bearing  apron. 

Presently  he  arose  and  said:  "Well,  boys  (we  were  men 
grown  then),  I  will  risk  all  I  am  worth  on  that  machine." 

"  The  die  was  cast ; "  when  he  approved  there  was  no  longer 
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hesitancy,  but  to  the  construction  of  a  large  machine  at  once,  not- 
withstanding dollars  were  scarce,  and  the  mutterings  of  the  coming 
*'  unpleasantness  *'  were  heard  in  the  distance,  for  this  was  in  1860. 

This  was  the  first  completely  automatic  machine  ever  produced, 
performing  all  of  these  operations  in  one  continuous  operation  by 
one  completely  embodied  mechanism.  A  recent  and  thorough  search 
into  the  24,254  patents  issued  by  the  United  States  Patent  Office, 
and  those  of  foreign  countries,  for  brick-making  machines,  fails  to 
show  any  complete  automatic  practical  machine  for  producing  brick 
or  tile  upon  this  principle  prior  to  the  completion  of  this  model  ma- 
chine. This  machine  was  conceived  and  constructed  in  the  latter 
part  of  1860.  Working  drawings  were  made  for  a  large  machine 
(large  indeed  it  was,  a  single  piece  weighing  over  5,000  pounds), 
calculations  were  made  trom  the  best  data  we  had  gathered  from 
the  numerous  models  we  had  broken  down  for  the  strength  and 
power  required,  and  the  machine  constructed,  erected  and  tested  in 
the  shop. 

Our  shop  was  then  in  the  second  story  of  a  building  at  Seventh 
and  Cherry  streets,  and  the  owner  was  afraid  it  would  break  his 
building  down,  the  complete  machine  weighing  over  ten  tons. 

We  stalled  his  one  hundred  horse-power  engine,  smashed  down 
spur  wheels  of  enormous  strength,  twisted  off  heavy  shafts,  and 
parted  bolt  after  bolt  before  we  learned  the  properties  required  for 
the  machine,  and  the  power  required  to  temper  and  mold  stiff  clay. 

Finally  the  machine  worked — producing  thirty  brick  per  minute. 

An  exhibition  was  given  to  which  our  numerous  friends  and  the 
brick-makers  of  Philadelphia  were  invited. 

Our  friends  were  delighted,  but  how  about  the  other  class,  from 
whose  pockets  we  hoped  to  extract  the  thousands  of  dollars  we  had 
expended  in  this  enterprise. 

Many  objections  were  urged  by  the  practical  brick-maker,  the 
*'  hand  men  ''  as  they  all  were  at  that  time.  There  is  ''no  sand 
on  them,^'  '*  their  ends  are  rough,*'  '*  they  are  of  unequal  lengths,*' 
**  the  clay  is  stratified,'*  '*  the  clay  is  laminated,**  etc.,  and  accord- 
ing to  the  general  opinion  the  machine  was  *'  no  good.'* 

Discouraged  by  these  opinions,  but  not  disheartened,  the  objec- 
tions were  carefully  studied  and  all  were  overcome  except  the 
'*  rough  ends  **  and  the  *'  lamination**  of  the  clay. 

The  cut-off  was  so  improved  as  to  meet  practically  the  objection 


Digitized  by 


Google 


THE  EVOLUTION  OF  THE  BRICK  MACHINE.  209 

of  varying  length.  A  sanding  device  was  invented,  whereby  a 
coating  of  sand  was  thrown  over  the  freshly  molded  and  moist 
brick  ;  but  all  efforts  to  eliminate  the  ' '  stratification  ' '  in  the  clay 
were  unsuccessful  except  in  degree.  These  changes  and  experi- 
ments consumed  another  year.  The  excitement  of  a  civil  war  was 
upon  us,  labor  was  becoming  scarce  and  rapidly  increasing  in  cost. 
The  brick  consumer  became  less  fastidious  and  we  concluded  that 
then  was  the  time  to  make  an  actual  test,  in  the  yard,  and  the  only 
way  to  demonstrate  the  practicability  or  impracticability  of  manu- 
facturing brick  by  this  then  novel  process. 

Knowing  full  well  that  to  put  the  machine  into  an  already  es- 
tablished brick-yard  where  we  could  not  have  full  and  absolute  con- 
trol would  probably  lead  to  failure,  an  abandoned  yard  at  Pea  Shore 
was  rented,  the  remains  of  an  engine  bought  and  exhumed  from 
under  the  sand  that  had  drifted  over  it  for  years,  the  machine 
erected,  and  all  was  ready  for  a  final  start. 

''  Why,  Chambers!  you  are  not  going  to  start  your  machine  in 
that  *  graveyard^  of  brick  machines,  are  you?'*  Every  machine 
ever  tried  in  that  clay  was  a  failure  (and  they  were  many),  hence 
the  name  ** graveyard.'' 

We  stacted  our  machine  in  the  early  part  of  '62.  It  ran  beauti- 
fully for  about  fifty  seconds,  producing  nineteen  bricks,  when  a 
crack  was  heard,  the  machine  ceased  to  revolve,  and  all  was  silent 
except  the  engine  ;  it,  being  relieved  of  its  load,  *'  ran  off.'*  My 
brother  counted  the  bricks  so  made  in  a  mournful  tone  :  *'N-i-n-e- 
t-e-e-n  b-r-i-c-k-s,  and  each  one  cost  over  one  hundred  dollars." 
While  he  was  counting  the  cost  of  the  bricks  I  was  getting  out  the 
broken  parts  of  the  machine,  and  the  next  train  bore  me  to  the  shop 
for  a  new  and  heavier  spur  gear.  One  was  selected,  guaranteed  by 
the  founder  to  drive  any  **mud  squirt''  that  we  might  ever  build. 
Yes,  indeed,  that  would  turn  the  ''sausage  stuffer." 

At  this  critical  period  I  would  rather  have  given  up  my  left  arm 
than  have  had  this  accident  to  happen. 

Soon  the  damage  was  repaired  and  the  machine  started,  running 
for  the  balance  of  the  season,  the  bricks  drying  and  burning,  not- 
withstanding the  many  prophecies  that  they  would  *'go  to  pieces  in 
the  kilns." 

Our  first  order  for  brick  made  by  this  process  was  from  a  friend 


Digitized  by 


Google 


210  MUNICIPAL  ENGINEERING. 

for  two  small  houses;  the  second  for  2,000,000,  with  the  stipulation 
that,  at  the  option  of  the  owners,  the  walls  were  to  be  measured,  if 
the  count  was  not  satisfactory,  and  settlement  made  accordingly. 
Then  the  new  development  appeared  relative  to  the  quality  of  these 
brick.  They  overran,  by  measurement,  the  count,  about  ten  per 
cent.,  owing  to  their  superior  strength,  and  consequently  little  or 
no  waste. 

The  ''lamination"  (which  was  so  much  feared,  criticised  and 
condemned  at  first),  proved  to  be  one  of  great  merit,  adding  great 
strength  to  the  brick  crosswise. 

Clay,  like  many  other  materials,  arranges  its  particles  lengthwise 
while  being  rolled,  drawn  or  forced  through  dies,  hence  brick  so 
made  were  much  stronger  in  cross  section  than  those  of  homogene- 
ous structure. 

The  first  full-sized  machine  was  replaced  at  the  end  of  the  sea- 
son with  one  of  improved  construction,  which  has  been  in  constant 
use  ever  since.  Thirty  years  is  no  mean  life  for  any  machine, 
much  less  for  one  working  in  such  abrading  materials  as  clay  and 
sand. 

Now,  all  our  troubles  were  over,  and  we  only  had  to  build  and 
sell  machines ;  but,  alas !  the  devices  which  worked  so  satisfactorily 
in  one  bank  of  clay  refused  to  operate  in  that  from  the  other  side 
of  the  fence. 

The  man  who  thinks  the  inventor  has  easy  work  and  reaps  all 
the  profit  is  much  mistaken. 

Every  variety  of  clay  presents  a  new  problem.  A  process  or  a 
machine  entirely  successful  in  one  material,  may  prove  an  utter 
failure  in  another.  To  adapt  the  machine  to  the  various  qualities 
of  clay  throughout  the  civilized  world  has  been  the  work  of  over 
thirty  years,  and  the  task  is  not  yet  completed.  Maine,  Massachu- 
setts, Connecticut,  New  York,  New  Jersey,  Pennsylvania,  Dela- 
ware, Maryland,  Virginia,  the  Carolinas,  Florida  and  Louisiana, 
each  have  their  peculiar  qualities  of  clay,  to  say  nothing  of  our 
long  list  of  Western  States. 

The  clay  of  Duluth,  Minnesota,  was  a  '*  sticker.  *'  It  is  said  of 
it  that  if  a  man  goes  into  the  bank  to  dig,  his  spade  sticks  fast, 
and  in  the  effort  to  get  it  out  he  himself  is  entrapped,  and  another 
man  is  required  to  get  the  first  one  out.     A  machine,  eminently 
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successful  in  a  hundred  different  clays,  was  an  utter  failure  at 
Duluth. 

Each  failure,  however,  was  but  a  spur  to  renewed  effort.  The 
nature  of  the  new  material  was  carefully  studied,  the  machine  mod- 
ified to  suit  its  requirements,  and,  strange  to  say,  every  change  so 
made  was  for  the  betterment  of  the  machine  for  all  the  clays  it  had 
previously  worked. 

The  first  complete  automatic  expressing  brick-making  machine 
( producing  about  thirty  thousand  brick  in  ten  hours )  was  a  cum- 
bersome, heavy  affair,  and  of  too  great  a  capacity  for  the  many 
then  would-be  customers.  A  machine  of  less  weight  and  cost  was 
much  sought  after  and  we  set  about  to  produce  one  small  and  inex- 
pensive for  the  smaller  towns  and  villages,  and  proposed  to  call  it 
the  '*  Village  Brick  Machine.*' 

In  the  designing  and  construction  of  this  machine  all  the  little 
points  learned  by  experience  were  embodied,  the  exact  proportions 
of  6ach  part  with  another  carefully  studied  and  calculated,  and  a 
machine  produced  that  instead  of  being  of  small  capacity  nearly 
trebled  the  output  of  its  larger  and  older  brother. 

A  working  model  of  this  machine  was  exhibited  at  the  Centen- 
nial. 

Not  to  be  thus  baffled,  a  third  effort  was  made  to  produce  a  ma- 
chine of  small  cost  and  capacity.  Taking  advantage  of  the  still 
greater  experience  in  clays  from  various  parts  of  the  world  a  ma- 
chine was  produced  still  more  complete  in  detail  and  reliable  in 
operation,  but  in  capacity  still  far  beyond  the  requirements  for 
the  *' village.  *' 

A  fourth  effort  resulted  in  the  production  of  one  sufficiently 
meager  in  its  output,  but  so  simple  in  construction  and  **kind  " 
and  efficient  in  operation  that  its  novel  features  are  accepted  to-day 
for  the  production  of  the  best  quality  and  the  greatest  quantity  of 
common  brick. 

Taking  the  best  parts  of  these  three  later  machines  and  em- 
bodying them  into  one  grand  whole,  we  have  what  is  known  as  the 
**B-CD,''  each  of  its  predecessors  being  styled  in  its  turn  the  A, 
the  B,  the  C  and  the  D. 

Thus  you  see  how  our  most  successful  machine,  the  B-CD,  was 
evolved. 

During  these  years  many  other  inventors  and  experimenters  were 
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engaged  in  efforts  to  improve  the  ceramic  art.  No  better  evidence 
of  this  can  be  adduced  than  of  the  24,721  patents  issued  by  the 
United  States  Patent  Ofl&ce  alone  for  improvements  in  machinery 
and  kilns,  to  say  nothing  of  those  of  foreign  countries.  Three 
hundred  and  twenty-three  patents  were  granted  in  the  United 
States  for  screw  machines,  442  for  reciprocating,  305  for  rotary,  394 
for  tile  machines,  and  467  for  improvements  in  kilns. 

It  is  no  small  task  for  the  brick-maker  to  select  the  most  efficient 
machines  and  kilns  for  manufacturing  brick  from  the  above  list. 
Indeed,  not  one  in  a  hundred  of  them  are  at  all  practicable,  and 
most  likely  that  one  is  so  poorly  constructed  as  to  be  wholly  worth- 
less. 

Certain  processes  are  well  adapted  for  one  material  while  wholly 
unfit  for  another.  One  clay,  say  the  natural  prepared  *'  malin  *'  of 
the  Mississippi  and  other  rivers,  is  adapted  to  the  dry  clay  process; 
while  another,  the  tenacious  argillaceous  material,  requires  an  en- 
tirely different  mode  of  working.  One  clay  will  require  and  stand 
much  tempering  and  be  improved  thereby,  while  another  will  be 
ruined  if  over  tempered. 

Beware  of  the  man  whose  machine  will  work  all  clays. 

The  price  of  a  machine  has  but  little  to  do  with  its  selection, 
the  very  best  is  poor  enough.  A  machine  that  will  save  its  cost  in 
from  three  to  six  months  is  not  dear  at  any  price.  To-day  the  best 
machines  are  fitted  up  with  the  greatest  accuracy,  of  the  very  best 
materials,  replete  with  all  the  little  conveniences  for  their  care  and 
preservation;  all  parts  made  to  interchange,  and  those  in  contact 
with  the  abrading  materials  easily  and  cheaply  renewed. 

One  machine  may  look  just  like  another  to  the  brick-maker  un- 
skilled in  mechanics.  Yet  one  is  complete  in  detail,  working  '*  day 
after  day,  week  after  week  and  month  after  month, *'  without  inter- 
ruption, while  the  other  is  constantly  being  stopped  to  fix  this,  that 
and  the  other,  and  at  the  end  of  the  month  not  half  the  rated  out- 
put is  realized.  The  best  evidence  of  the  value  of  an  invention  is 
its  piracy. 

In  the  selection  of  machinery  for  the  preparation  of  clay,  mak- 
ing of  brick  and  burning,  it  is  well  to  throw  the  risk  of  a  trial  upon 
the  parties  selling.  Let  them  be  at  the  expense  of  erection  and  test- 
ing an  untried  machine  or  kiln  in  a  new  material,  and  you  make 
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your  decision  after  making  and  burning  say  half  a  million  of  brick 
by  the  new  devices. 

Probably  nine-tenths  of  the  brick  consumed  in  the  United  States 
to-day  are  made  by  machinery,  and  what  is  the  effect  of  this  change 
upon  the  brick-maker  ?  In  the  early  part  of  this  paper  you  had  a 
*' word-picture  "  of  the  ''old-timer*'  besplattered  with  mud  from 
head  to  heels,  working  like  a  beaver  to  produce,  during  the  warm 
months,  a  few  misshapen  bricks,  which  he  disposed  of  as  best  he 
could  and  spent  the  remainder  of  the  year  at  some  other  occupation, 
thereby  eking  out  a  living  for  the  balance  of  the  year. 

The  brick-maker  of  to-day  is  raised  to  the  dignity  of  a  manu- 
facturer— carrying  on  his  business  all  the  year  rounds-employing 
steam  by  the  hundreds  of  horse  power,  digging  his  clay  by  steam, 
carrying  it  to  the  machine  house  by  rail,  dumping  it  into  large  hop- 
pers, and  performing  all  the  various  manipulations  of  screening, 
mixing,  tempering,  molding,  drying  and  burning  without  being 
exposed  to  weather,  and  never  touching  the  clay  with  hands  until 
it  issues  a  completely  molded  brick.  He  has  his  "yard  office'*  and 
his  "city  office'*  and  clerks  ;  and  if  he  understands  his  business,  a 
large  balance  in  bank,  a  nice  square  brick  of  "  bonds,**  and  a  few 
corner  lots,  a  row  or  two  of  houses,  and  a  nice  one  for  himself  and 
family  to  live  in,  and  is  respected  amongst  men.  He  is  no  longer 
the  despised  slave  of  the  Egyptians.  Cyrus  Chambers,  Jr. 

Cyrus  Chambers,  Jr.,  inventor  of  the  Chambers  brick 
machine,  which  is  now  so  extensively  used  in  the  manu- 
facture of  paving  bricks,  was  born  at  Kennett  Square, 
Pa.,  in  1833,  of  Quaker  parentage.  He  manifested  great 
interest  in  machinery  at  a  very  early  age.  At  seven  years 
he  began  the  winding  of  bobbins  in  his  father's  woolen 
mill;  at  ten  he  constructed  an  overshot  water  wheel 
eighteen  inches  in  diameter,  to  one  end  of  the  shaft  of 
which  was  attached  a  model  of  his  father's  saw-mill.  To 
the  other  end  of  the  shaft  was  a  diminutive  "fulling 
mill."  This  wheel  drove  also  a  threshing  machine  capa- 
ble of  threshing  one  head  of  wheat  at  a  time.  A  monkey 
laboriously  turning  a  grindstone  and  various  other  figures 
adorned  this  miniature  of  his  father's  mill.  The  neigh- 
bors came  from  all  directions  to  see  this  wonderful  production  of  the  "small  boy." 
At  the  age  of  twelve  he  was  power  loom  boss  in  his  father's  factory.  At  thirteen 
he  built  a  small  steam-engine,  in  brass,  to  embody  some  improvements  in  expan- 
sion and  condensation,  and,  although  now  in  his  sixtieth  year,  is  still  working  upon 
that  same  problem.  In  his  sixteenth  year  he  commenced  the  study  of  dentistry 
with  an  older  brother  and  during  the  first  seven  months  constructed  the  "Golden 
Miniature  Steam-Engine,"  a  high  pressure  beam  engine,  the  cylinder  of  which  is 
one>8ixteenth  of  an  inch  in  diameter,  and  three-sixteenths  of  an  inch  in  stroke. 
It  is  composed  of  over  one  hundred  and  fifty  pieces,  some  so  small  that  they  can 
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scarcely  be  seen  by  the  unaided  eye.  The  screws  are  of  steel,  turned  in  a  lathe. 
The  fly  wheel,  boiler  and  bed  plate  are  of  silver,  and  the  whole  weighs  less  than 
one-half  an  ounce.  At  the  a^e  of  twenty  he  invented  the  Book  and  Newspaper  Fold- 
ing Machines  which  have  gone  to  all  parts  of  the  civilized  world,  and  torday  fold 
nearly  all  of  the  books  published.  Seven  years  later  he  invented  the  leading 
features  of  the  brick-making  machine  which  to-day  produces  millions  upon  mill- 
ions of  brick  in  various  parts  of  the  world.  For  the  Chicago  market  alone,  his 
machines  produce  about  six  hundred  millions  annually.  He  has  taken  out  almost 
one  hundred  patents  in  this  country  and  in  Europe,  and  to-day  works  in  his 
private  mechanical  laboratory  as  industriously  as  ever,  developing  new  inven- 
tions. Residing  in  the  suburbs  of  Philadelphia,  in  a  house  surrounded  by  all  the 
modem  appliances  for  comfort,  he  enjoys  the  autumn  of  his  well  spent  and  busy 
life. 


TWO  METHODS   OF  GETTING   DIRECT  HIGH   PRESSURE 
FROM   WATER-WORKS   PUMPS. 

In  most  of  the  lesser  cities  and  in  nearly  all  of  the  smaller  ones 
and  large  towns  having  a  public  water  supply,  it  is  customary  to 
depend  in  some  measure  upon  direct  connection  of  the  fire  hydrants 
with  leading  lines  of  hose,  for  fire-streams,  both  for  use  against  in- 
cipient fires  and  in  case  of  wide-spread  conflagrations. 

This  use  varies  from  the  slight  requirements  in  the  first  instance, 
to  that  where  the  water-works  hydrants  are  relied  upon  for  the  prin- 
cipal protection  against  fire,  the  fire  engines  forming  a  reserve  force 
in  case  of  accident,  needed  increase  of  the  number  of  streams  or  of 
extremely  long  lines  of  hose. 

So  thoroughly  does  a  good  water-works  plant  assist  the  efforts  of 
the  firemen,  that  streams  from  such  plants  are  desired  by  them  as 
the  most  effective  attainable ;  while  both  parties  recognize  the  exi- 
gencies requiring  the  retention  and  use  of  steam  fire  engines. 

It  therefore  becomes  a  question  how  far  the  principle  of  direct 
pressure  from  the  pumps  can  be  advantageously  applied  to  fire  pro- 
tection. This  question  is  not  entirely  one  of  population  or  of  pump- 
ing capacity,  nor  can  the  burning  of  a  few  tons  of  coal  be  taken  as 
its  measure,  but  it  must  be  settled  by  the  relation  of  pumping  ca- 
pacity to  consumption. 

If  the  pipe  system  is  well  designed,  able  to  convey  the  volume 
of  water  required  without  undue  loss  from  friction  and  the  pipe  it- 
self able  to  stand  the  strains  and  shocks  arising  from  direct  press- 
ure, then  direct  pressure  is  desirable  for  fire  protection,  so  long  as 
the  ordinary  consumption,  plus  the  waste  due  to  the  increased  press- 
ure, still  leaves  a  safe  margin,  within  the  capacity  of  the  pumps. 
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for  all  fire  streams  likely  to  be  needed  (supposing  no  scarcity  of 
water  to  exist). 

This  condition  will,  therefore,  vary  not  only  with  different  cit- 
ies and  plants,  but  also  with  each  city  and  plant  at  varying  seasons 
of  the  year  and  at  different  hours  of  the  day. 

Many  cities  and  towns  are  supplied  entirely  by  direct  pressure; 
so  that  the  advantages  to  be  derived  therefrom  for  fire  protection 
are  already  theirs.  It  has,  however,  been  found  that  in  all  cases 
where  practicable,  it  is  desirable  to  supplement  the  pumps  by  stor- 
age reservoirs  at  suflBcient  elevation  to  supply  the  ordinary  con- 
sumption and  in  some  instances  at  elevations  suflBcient  for  fire 
streams. 

While  in  the  smaller  cities,  where  suitable  elevations  for  the 
construction  of  reservoirs  do  not  exist,  in  order  to  avoid  the  expense 
of  continuous  pumping,  especially  during  the  night,  recourse  is 
had  to  stand-pipes  of  iron  or  steel  to  act  as  small  reservoirs,  but 
which,  owing  to  the  topography  of  the  surrounding  country,  are 
seldom  suflBciently  high  to  afford  efl&cient  fire  streams.  In  order  to 
take  advantage  of  the  pumps  for  direct  pressure,  gates  are  usually 
introduced  in  the  main  connecting  with  the  reservoir  or  stand-pipe, 
by  which  they  can  be  shut  off  and  the  whole  power  of  the  pumps 
applied  through  the  distribution  system.  In  some  cases  the  reser- 
voirs or  stand-pipes  are  connected  with  the  distribution  system  only 
by  the  force  main  via  the  pumping  station,  where,  by  proper  gates 
and  connections,  the  force  main  can  be  cut  out  without  interfering 
with  the  distribution,  which  thus  become  subject  to  direct  pressure. 
Other  means  have  been  adopted  by  different  engineers  to  obtain 
this  much-desired  result,  with  varying  degrees  of  success.  A  de- 
scription of  two  of  these  methods  tried  by  the  author  may,  there- 
fore, be  of  interest  to  others  studying  the  same  problem. 

The  first  method  was  suggested  by  the  striking  apparatus  con- 
nected with  the  bell  of  an  ordinary  fire  alarm,  viz.,  motion  by 
means  of  a  weight  suspended  to  a  wire  rope  wound  around  a  drum 
connected  by  revolving  gears  to  a  ratchet  wheel,  from  which  the 
pawl  was  released  by  magnetic  action  produced  by  a  current  of  elec- 
tricity. 

The  details  of  this  scheme  were  worked  out  by  the  ''CoflBn 
Valve  Manufacturing  Company"  of  Boston,  Mass.,  and  the  appa- 
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ratus  was  attached  to  one  of  their  10-inch  gates  in  the  vertical  10- 
inch  supply  pipe  to  the  Racine,  Wis.,  stand-pipe  in  the  spring  of 
1887. 

The  apparatus  was  set  so  that  the  axle  of  its  drum  was  in  line 
with  the  spindle  of  the  gate,  to  which  it  was  attached  by  a  socket 
extension. 

When  the  pawl  was  tripped  the  fall  of  the  weight  was  retarded 
by  a  fan,  attached  to  the  axle  of  the  ratchet  wheel,  whose  angle  of 
striking  the  atmosphere  could  be  changed  so  as  to  regulate  at  will 
the  length  of  time  required  for  the  weight  to  drop  and  in  which  to 
close  the  valve;  the  time  required  in  this  instance,  so  as  not  to  jam 
the  valve,  being  found  to  be  about  thirty  seconds. 

The  pumps  being  run  slowly  at  the  time  of  tripping  the  valve, 
which  is  done  from  the  pumping  station,  the  engineer  is  not  taken 
unawares,  and  no  water  hammer  occurs,  but,  watching  his  gauge, 
he  carefully  increases  the  engine  speed  till  the  proper  pressure  for 
fire  streams  is  attained,  after  which  only  the  same  watchfulness  is 
required  as  in  ordinary  direct  pressure. 

The  stand-pipe  in  this  case  is  situated  on  a  pedestal  55  feet  high, 
and  furnished  with  separate  inlet  and  outlet  pipes ;  the  former  10- 
inch  diameter,  fitted  with  the  gate  already  described :  the  outlet 
pipe  16-inch  diameter,  with  gate  and  check  valve ;  while  the  inlet 
pipe  rises  from  the  outlet  pipe  just  on  the  pump  side  of  the  check 
valve. 

The  pipe,  gates,  weights  and  apparatus,  are  contained  within 
annular  chambers  4  feet  wide  and  15  feet  high,  within  the  ped- 
estal. 

Electrical  connection  (open  circuit)  is  made  between  the  stand- 
pipe  and  pumping  station,  one  and  one-fourth  miles  apart,  with 
the  usual  size  galvanized  iron  wire,  with  the  exception  of  across 
the  Root  river,  where  there  is  a  submerged  cable  connection.  At 
the  pumping  station  there  is  a  battery  of  the  usual  power  required 
to  work  a  fire-alarm  circuit  of  equal  length,  and  the  pawl  at  the 
stand-pipe  is  tripped  by  merely  closing  the  circuit  by  means  of  a 
switch  in  the  engine-room  of  the  pumping  station.  The  me- 
clianical  operation  of  the  apparatus  was  perfected  by  Mr.  S.  W. 
Harris,  the  engineer  first  in  charge  at  the  pumping  station,  since 
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which  time  no  difficulty  has  been  experienced  in  shutting  the  gate 
at  will  from  the  engine-room. 

The  following  year  a  duplicate  of  this  apparatus  was  connected 
with  the  stand-pipe  at  Janesville,  Wisconsin. 

The  practical  difficulties  attending  this  method  have  been  found 
to  be  first,  the  necessity  of  sending  a  man  to  the  stand-pipe  to  open 
the  gate  whenever  closed  ;  second,  the  tripping  mechanism  is  so 
delicate  as  to  be  operated  sometimes  by  electric  storms. 

Neither  of  these  objections  are  serious  when  compared  with  the 
benefits  derived  from  the  ability  to  close  the  gate  at  will,  but  yet 
were  sufficient  to  lead  the  study  resulting  in  the  second  method, 
whereby  the  gate  is  controlled,  or  can  be  both  opened  and  closed  at 
at  will,  from  the  pumping  station. 

The  first  device  for  this  method  was  put  in  two  years  ago  at 
Marion,  Ohio,  where  the  distance  between  the  stand-pipe  and 
pumping  station  is  three  and  three-fourths  miles  by  the  pipe  line. 
In  this  case  the  inlet  is  also  the  outlet  pipe,  and  is  16-inch  diam- 
eter. 

The  device  consists  of  a  16-inch  gate  operated  by  hydraulic 
pressure,  inserted  in  the  main  pipe  line  between  an  ordinary  gate 
at  base  of  stand-pipe  and  another  gate  in  the  street  This  hydrau- 
lic gate,  and  water  cylinder,  rests  on  its  side  and  is  an  ordinary 
'*  Chapman,''  bell  end,  hood  gate,  with  composition  covered  steel 
piston  rod  and  stuffing  box,  instead  of  screw  spindle  with  10-inch 
composition  lined  cast  iron  cylinder,  connected  to  hood  of  gate  by 
a  suitable  yoke;  the  piston  used  is  of  the  same  type  as  that  for  ordi- 
nary hydraulic  work,  and  is  fitted  with  hydraulic  packing  (double 
leather  cups).  Each  end  of  the  hydraulic  cylinder  was  tapped  for 
one-quarter  inch  pipe,  and  when  ready  for  work  was  connected  with 
corresponding  ports  of  the  operating  valve,  which  latter  occupies  the 
same  relation  to  the  working  of  the  hydraulic  cylinder  as  the  steam 
chest  does  to  the  steam-engine  ;  the  intake  port  of  this  valve  was 
connected  with  the  16-inch  main  by  two  lines  of  three-quarter  inch 
pipe  one  on  each  side  of  the  16-inch  gate,  each  line  being  fitted 
with  gate  and  check  valve,  and  the  lines  being  united  before  reach- 
ing the  operating  valve ;  the  object  of  this  double  connection  being 
to  utilize  the  pressure  in  the  main  pipe  line  on  that  side  of  the  gate 
where  it  should  be  greater.     It  will   been  seen   that  by  throwing 
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the  pressure  through  the  operating  valve,  into  the  end  of  the  cyl- 
inder next  to  the  gate,  the  gate  will  open,  while  if  the  pressure  is 
applied  to  the  other  end  the  gate  will  close,  the  exhaust  being  back 
through  the  exhaust  ports  in  the  operating  valve. 

This  operating  valve  was  designed  by  A.  H.  Holland,  civil  en- 
gineer, and  consists  of  a  cast  iron  shell,  composition  lined,  of  about 
two  inches  interior  diameter,  and  having  transversely  of  the  cyl- 
inder, five  ports  one-quarter  inch  wide,  one  for  the  inlet,  two  for 
the  operating,  one  connecting  with  each  end  of  the  hydraulic  cyl- 
inder and  two  exhaust  ports.  On  a  one-half  inch  valve  stem  are 
three  brass  pistons,  three-eighths  inch  thick,  so  arranged  that  a 
movement  of  the  valve  stem  of  five-eighths  inch  will  divert  the 
pressure  to  the  operating  port  at  one  end  of  the  cylinder  and  cut 
off  the  exhaust  at  that  end,  while  the  same  motion  will  shut  off  the 
pressure,  and  put  the  operating  port  and  exhaust  in  connection  at 
the  other  end. 

The  pipe  used  was  three-quarter  inch  reduced  at  the  operating 
valve  and  at  the  hydraulic  cylinder  to  one-quarter  inch.  Under 
these  conditions  and  with  a  stand-pipe  pressure  of  about  45  pounds 
the  16-inch  gate  opens  or  closes  in  45  to  50  seconds. 

In  order  to  light  the  pumping  station,  and  also  to  furnish  means 
of  controlling  the  operating  valve,  there  was  erected  at  the  pump- 
ing station  a  small,  high  speed,  vertical  steam-engine,  of  five- 
horse  power  and  an  arc  dynamo  capable  of  the  same  effort.  At 
the  operating  valve  was  set  a  lifting  magnet,  capable  of  lifting  200 
pounds.  This  magnet  consisted  of  two  pair  of  spools,  set  in  a  cast 
iron  frame,  above  which  was  attached  a  rocking  arm,  carrying  at 
each  end  a  heavy  bar  of  soft  iron ;  the  motion  of  this  rocker  arm 
necessary  to  bring  either  bar  of  iron  in  contact  with  its  own  partic- 
ular pair  of  spools  was  about  one-quarter  inch ;  on  top  of  this 
arm  was  attached  another,  of  suflScient  length  to  give  the  proper 
length  of  stroke  to  the'  operating  valve,  with  which  it  was  connected 
by  a  rod  and  bell  crank.  An  insulated  copper  wire  (No.  8,  B.W.  G. ), 
was  run  from  each  pair  of  spools  at  the  lifting  magnet  (two 
wires  required)  to  the  switch  board  at  the  pumping  station,  where 
a  three  way  switch  set  on  the  center  cuts  the  electrical  current 
out  from  both  wires ;  set  on  either  side,  diverts  the  current 
to'  and    through  the  pair  of   magnet    spools    wired  to    and    con- 
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nected  with  that  point,  instantly  attracting  the  bar  of  soft  iron  at- 
tached to  the  rocker  arm  and  thus  moving  the  operating  valve  as 
desired,  and  through  that  the  main  gate. 

Shortly  after  the  erection  of  this  apparatus,  a  duplicate  was 
erected  at  Decatur,  Alabama,  and  during  the  two  years  that  have 
since  ensued,  the  magnets  at  either  place  have  never  failed  to  re- 
spond to  the  application  of  the  electric  current  at  the  switchboard 
at  the  pumping  station ;  in  fact  the  engineer  at  Marion  states  that 
by  actual  trial  he  has  found  it  impossible  to  make  and  break  the 
contact  so  quickly  as  to  fail  to  work  the  magnet  and  valve.  Dur- 
ing these  two  years  the  valves  have  been  operated  at  least  twice 
each  week  to  make  sure  that  connections  were  perfect,  valves  in 
working  order,  etc.,  but  the  magnets  have  never  worked  except 
when  the  current  was  turned  on  to  them  at  the  switchboard. 

The  only  diflBculty  developed  in  operating  has  been  that  the 
hydraulic  cylinder  was  not  large  enough  to  overcome  the  drag  of  the 
gate  upon  its  seat  in  starting  to  open  it,  if  the  pumps  were  stopped 
and  full  stand-pipe  pressure  thrown  on  one  side  of  the  gate;  as, 
however,  this  was  easily  remedied  by  slowing  down  the  pumps  till 
the  pressure  became  the  same  as  that  of  the  stand-pipe,  and  operating 
the  gate  while  it  was  thus  balanced,  no  practical  difficulty  has  been 
experienced,  while  to  guard  against  isolation  of  the  stand-pipe  in 
case  of  a  burst  on  the  long  force  main,  the  hydraulic  gate  is  **  by- 
passed." 

In  building  new  it  might  be  desirable  to  construct  the  hydraulic 
cylinder  of  the  same  diameter  as  the  gate  itself. 

It  was  complained  at  one  time  that  the  gate  opened  quicker  than 
it  closed,  but  an  examination  developed  the  fact  that  this  was  appar- 
ent rather  than  real,  the  closing  not  showing  on  the  gauge  till  the 
gate  was  nearly  shut,  while  its  effect  was  noticeable  in  opening  to 
the  same  extent,  but  in  the  first  case  at  the  end  and  in  the  latter 
case  at  the  commencement  of  the  piston  travel. 

The  success  of  this  second  method  of  securing  direct  pressure 
has  been  such  that  it  can  be  confidently  recommended  wherever  it 
can  be  applied.  If  in  a  city  where  there  is  always  maintained  a 
24-hour  electric  service,  the  expense  of  steam-engine  and  dynamo 
could  be  avoided. 

If  all  machinery  is  standing  still  at  time  of  the  alarm,  the  engine 
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and  dynamo  can  be  running  full  speed  before  the  main  pumps  will 
be  ready  to  **  speed  up/'  and  whether  running  or  not  can  all  be 
ready  to  respond  to  the  call  of  the  Chief  of  the  Fire  Department  by 
the  time  he  can  get  upon  the  ground  and  determine  that  he  wants 
direct  pressure. 

There  are  no  patents  on  the  combinations  by  which  this  result 
has  been  secured.  Geo.  A.  Ellis. 
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SAND  FOUNDATIONS  FOR  PAVE- 
MENTS. 

In  the  December  number  of  Pav- 
ing AND  Municipal  Engineering 
a  letter  was  published  on  the  sub- 
ject of  sand  and  gravel  foundations 
for  brick  pavements,  the  authorship 
of  which  was  attributed  by  mistake, 
as  we  have  since  learned,  to  Charles 
P.  Chase,  of  Clinton,  Iowa.  It  is 
due  that  the  explanation  should  be 
made  even  at  this  late  day  that  the 
author  was  Mr.  B.  B.  Hart,  city 
engineer  of  Clinton,  Iowa,  instead 
of  Mr.  Chase.  Some  additional  in- 
formation is  given  by  Mr.  Hart  in 
correspondence  with  him  on  this 
subject  as  follows: 

' 'In  my  railroad  experience,  hav- 
ing been  successful  in  building  per- 
manent mechanical  structures,  cul- 
verts, upon  a  quicksand  founda- 
tion, without  piling,  the  sand  being 
thoroughly  confined,  where  heavy 
locomotives  and  trains  were  often 
passing  rapidly  over  it,  I  have  im- 
plicit confidence  in  a  properly  con- 
structed sand  foundation.  I  have 
often  regretted  that  I  did  not  sub- 
stitute sand  in  my  first  specifica- 
tions for  brick  pavement  here,  as 
the  sole  foundation." 


IGNORANT  OPPOSITION  TO  STREET 
PAVING. 

In  enlightened  communities  it  is 
well  understood  that  there  can  be 
no  more  profitable  expenditure  of 
money  than  for  needed  public  im- 
provements, but  there  are  many 
non-progressive  towns  in  which 
there  is  amazing  ignorance  of  the 
benefits  to  be  derived   from  such 


work.  A  remarkable  instance  of 
this  is  brought  to  attention  by  a 
newspaper  report  of  a  recent  meet- 
ing of  citizens  in  Xenia,  0.,  to  pro- 
test against  the  proposed  paving  of 
a  street  there  with  brick.  Various 
absurd  objections  to  the  improve- 
ment were  offered,  concluding,  fin- 
ally, with  a  plea  by  one  citizen,  a 
physician,  for  abolishment  of  the 
use  of  the  street  scraper,  because 
' '  it  hauled  off  material  that  should 
be  used  for  filling.''  This,  indeed, 
is  a  hopeless  case. 

PUBLIC  WORK  IN  MEMPHIS. 

The  annual  report  of  Niles  Meri- 
wether, city  engineer  of  Memphis, 
for  1892,  is  thorough,  interesting 
and  valuable.  It  comprises  over  a 
hundred  pages,  fully  illustrated, 
and  contains  much  useful  informa- 
tion regarding  the  public  work 
done  in  Memphis.  The  statistical 
part  of  the  report  shows  that  diflEer- 
ent  kinds  of  paving  have  been  laid 
in  Memphis  at  an  average  cost  as 
follows:  Cedar  block,  32,799  square 
yards,  $1.92  per  square  yard;  gran- 
ite blocks  on  concrete,  46,394  square 
yards,  $4.35  per  square  yard;  brick 
on  concrete,  34,004  square  yards, 
$2.90;  granite  blocks  on  gravel, 
5,240  square  yards,  $1.91;  lime- 
stone blocks  on  gravel,  246,726 
square  yards,  $2.15;  limestone 
blocks  on  concrete,  3,548  square 
yards,  $3.65;  Telford  and  macadam, 
229,752  square  yards,  $1.15.  The 
report  embraces  also  a  complete 
review  of  the  sewerage  of  Memphis, 
to  which  there  was  added  during 
1892,    1.37   miles   of  the   Chelsea 
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system.  During  the  year  fifty-one 
stoppages  were  removed  from  the 
fifty  miles  of  sewerage  at  a  cost  of 
$106.20,  an  average  of  $2.08  per 
stoppage. 


THE  PROPOSED  NATIONAL  ROAD 
DEPARTMENT. 

Col.  Albert  A.  Pope,  the  indefat- 
igable advocate  of  governmental  di- 
rection of  road  improvement,  has 
published  in  a  pamphlet  of  a  hun- 
dred pages,  a  memorial  to  Congress 
on  the  subject  of  creating  a  nation- 
al road  department,  and  also  fur- 
ther urging  an  exhibit  of  roads, 
their  construction  and  maintenance, 
at  the  World's  Columbian  Exposi- 
tion. The  memorial  sets  forth  the 
indorsement  of  Col.  Pope's  plans 
by  hundreds  of  men  prominent  in 
public  life,  newspapers,  legislatures 
and  official  bodies.  In  speaking  of 
the  petition  circulated  by  his  direc- 
tion, he  says  :  *'Many  persons  ob- 
jected to  signing  this  petition  for  a 
road  department  because  they  be- 
lieved that  roads  were  of  such  com- 
parative importance  that  a  depart- 
ment was  unnecessary,  and  a  bu- 
reau in  the  agricultural  department 
would  be  sufficient  to  accomplish 
all  that  was  necessary.  Substan- 
tially this  view  was  taken  by  a  great 
many  editors  of  newspapers,  who, 
through  their  columns,  urged  their 
readers  that  it  was  not  advisable  to 
sign  the  petition  unless  the  word 
'  bureau  '  was  substituted  for  the 
word  *  department.'  The  governor 
and  the  justices  of  the  Supreme 
Court  of  Rhode  Island  signed  a  pe- 
tition after  they  had  stricken  out  the 
word  'department'  and  substituted 
'bureau.' 

"In  this  connection  it  should  be 
stated  that  it  has  been  maintained 
in  the  columns  of  some  newspapers 
that  the  creation  of  a  road  depart- 
ment necessarily  meant  the  appoint- 


ment of  another  cabinet  officer.  I 
do  not  believe  it  was  the  wish  or 
intention  of  the  signers  of  the  peti- 
tion, as  it  surely  was  not  mine,  to 
enlarge  the  number  of  cabinet  offi- 
cers. 

"I  believe  that  all  those  who  ob- 
jected to  there  being  a  department 
erred  because  they  did  not  fully 
realize  the  paramount  importance 
of  the  subject.  A '  glance  at  the 
statistics  of  the  nation  would  re- 
move this  erroneous  impression. 
For  example.  Poor's  Manual  gives 
the  capital  of  the  railways  of  the 
country  for  the  year  1891  as  $10,- 
122,000,000.  I  venture  to  assert 
that  the  value  of  the  land  upon 
which  city  streets  and  country 
roads  are  built,  and  the  cost  of  the 
construction  and  maintenance  of 
these  streets  and  roads  exceeds  in 
amount  the  cost  of  the  railways. 
In  other  words,  I  do  not  hesitate  to 
say  that  the  streets  and  roads  of  the 
United  States  represent  a  value  of 
ten  billion  dollars,  a  sum  far  great- 
er than  the  total  valuation  of  all 
the  real  and  personal  property  in 
the  United  States  in  1850. 

"It  is  absurd  to  assert  that  this 
amount  of  property  is  of  so  little 
consequence  to  the  nation  as  not 
to  justify  a  department  of  roads.  I 
find  in  the  report  of  the  Inter-state 
Commerce  Committee  for  the  year 
1890  that  the  number  of  rail- 
way employes  in  this  country  was 
749,301.  The  population  of  the 
United  States  in  1790  was  3,929,- 
214.  Assuming  five  persons  to  a 
family,  it  is  probable  that  the  rail- 
way employes  and  members  of  their 
families  are  in  number  greater  than 
the  entire  population  of  the  United 
States  at  the  close  of  the  Revolu- 
tion, and  I  believe  it  may  be  as- 
sumed that  there  are  employed  in 
the  constrction  and  maintenance  of 
city   streets   and  country  roads  asr 
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many  persons  as  are  employed  on 
the  railroads. 

"Objection  was  made  to  signing 
the  petition  by  a  large  number  of 
citizens  and  by  some  newspapers 
of  the  country,  because,  as  they  un- 
derstood the  phraseology  of  the  pe- 
tition, it  had  for  its  object  the  con- 
struction and  maintenance  of  na- 
tional roads.  Such  a  misconcep- 
tion seems  inexplicable.  Surely 
language  could  not  more  clearly  ex- 
press that  the  object  of  the  road  de- 
partment was  simply  to  promote 
knowledge  in  the  art  of  construc- 
tion and  maintenance  of  roads. 

'*The  proposed  road  department 
need  not  necessarily  be  limited  to 
the  promotion  of  knowledge  in  the 
art  of  the  construction  and  main- 
tenance of  city  streets  and  country 
roads — it  might  also  embrace  rail- 
ways, and  such  department  might 
be  expanded  as  to  take  up  the  ques- 
tion of  transportatian  and  be  virtu- 
ally a  transportation  department.'' 


CONVICT  LABOR  AND  BRICK-PAVED 
HIGHWAYS. 

Mr.  A.  O.  Jones,  World's  Fair 
Commissioner  for  Ohio  and  presi- 
dent of  the  A.  0.  Jones  Brick  and 
Terra  Gotta  Company,  advocates  the 
use  of  convict  labor  in  making  pav- 
ing brick  for  use  in  paving  the  pub- 
lic highways.  In  urging  the  adop- 
tion of  his  plan  in  Ohio  he  says  : 
**There  is  no  reason  why  we  should 
not  erect  work-houses  in  locations 
where  suitable  shale,  clay  and  coal 
can  be  procured  at  reasonable 
prices,  and  near  good  railroad  ship- 
ping points,  and  have  the  convicts 
employed  at  brick-making  inside  of 
inclosures,  and  even  turn  the  pres- 
ent penitentiary  into  a  huge  brick 
plant,  the  clay  and  coal  to  be  un- 
loaded and  the  brick  loaded  back 
on  cars,  and  all  the  railroad  switch- 
ing to  be  done  at  night  when  the 


prisoners  are  safe  in  their  cells, 
stamping  every  brick  with  O.  C.  L. 
— Ohio  convict  labor — and  impose 
a  heavy  fine  and  imprisonment  if 
they  are  used  for  any  other  purpose 
than  road-making  and  state  pur- 
poses." Mr.  Jones's  ideas  received 
very  favorable  consideration  from 
members  of  the  Ohio  legislature. 


DISPOSAL  OF  SEWAGE. 

Prof.  F.  0.  Marvin,  of  the  Kan- 
sas State  University,  is  giving  a  se- 
ries of  lectures  in  Kansas  City  on 
municipal  and  domestic  sanitation. 
In  the  last  of  these  he  talked  about 
the  disposal  of  sewage  and  in  dis- 
cussing the  subject  said: 

'*A  complete  system  of  town 
drainage  should  include:  First,  im- 
pervious sewers;  secondly,  storm 
water  sewers,  and  thirdly,  sub-soil 
drains.  Few  towns  have  all  three 
of  these  sets.  Generally  large  sew- 
ers are  designed  to  carry  the  storm 
water,  and  are  placed  deep  enough 
to  catch  the  sanitary  sewage.  These 
also  act  as  sub-soil  drains  because 
of  the  pervious  character  of  the  ma- 
terials of  which  they  are  made. 

**In  form  they  should  be  adapted 
to  give  the  greatest  economy  of  ma- 
terial and  cost,  and  the  greatest 
strength  and  freest  flow.  For  small- 
er pipes  cast  iron  or  clay  have  been 
used,  and  have  the  advantage  of 
being  impervious.  For  the  larger 
size,  brick,  concrete  or  stone  is  used. 
But  through  these  materials  the 
ground  water  will  come  in,  or,  un- 
der  pressure,  the  sewage  may  be 
forced  out  and  so  pollute  the  soil. 

'*The  size  of  a  sewer  depends  on 
the  density  of  the  population,  the 
amount  of  waste  water,  grades,  the 
materials,  the  extent  of  the  system, 
the  variations  in  sewage  flow  and 
the  amount  of  storm  water  that  will 
reach  the  sewers.     The  carrying  of 
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waste  water  is  usually  assumed  in 
America  at  from  fifty  to  seventy- 
five  gallons  per  head  per  day.  As 
to  the  density  of  population,  30,000 
to  200,000  people  to  the  square  mile 
has  been  assumed.  Sewers  can  not 
be  designed  to  carry  the  rainfall 
from  excessive  storms.  The  cost 
would  be  too  great.  So  English 
and  American  practice  assumes  a 
rainfall  of  from  one  to  two  inches 
per  hour,  one-half  of  which  will 
reach  the  sewers  within  the  hour, 
as  the  basis  of  calculation. 


CLOSED   CONDUITS  FOR   ELECTRIC 
STREET  RAILWAYS. 

In  a  paper  read  before  the  Buffalo 
Electrical  Society,  on  March  6th, 
Frank  C.  Perkins  described  the  sev- 
eral patents  for  closed  conduits  to 
take  the  place  of  the  trolley  in  the 
operation  of  electric  street  railways, 
including  his  own ,  and  in  discussing 
questions  as  to  whether  closed  con- 
duits will  supercede  the  trolley  in 
large  cities,  said : 

**It  would  be  folly  for  any  one  to 
assert  that  the  trolley  system  for 
operating  electric  railways  will  be 
thrown  out  of  use  in  small  cities, 
villages  and  rural  districts;  and 
until  some  efficient,  practical  and 
reliable  closed-circuit  system  is 
brought  before  the  public,  the  trol- 
ley will  still  continue  to  be  used  in 
the  large  cities  as  well. 

**A  conduit  system,  however  sim- 
ple, could  not  compete  with  the 
trolley  in  the  country,  where  long 
lines  are  necessary,  and  where  wood- 
en poles  and  a  comparatively  cheap 
line  construction  give  good  satis- 
faction to  the  railway  company,  and 
is  not  seriously  objected  to  by  the 
public. 

**In  large  cities,  however,  where 
the  trolley  system  is  so  greatly  ob- 
jected to,  on  account  of  the  so-called 


' 'unsightly  overhead  wires, '*  the 
conduit  system,  when  perfected, 
will  find  many  advocates,  and  will 
be  readily  adopted  by  street-railway 
companies  interested.  After  look- 
ing at  a  street  crossing  in  Boston, 
with  its  network  of  wires  as  used 
in  the  trolley  system,  and  then  no- 
ticing the  entire  absence  of  over- 
head conductors  in  the  city  of  Buda 
Pesth,  Hungary,  one  is  impressed 
with  the  advantages  of  the  conduit 
system  as  well  as  the  great  diffi- 
culties under  which  our  firemen 
have  to  work.  Regarding  the  cost 
of  construction,  a  conduit  system 
would  compare  very  favorably  with 
the  trolley  in  cities  where  the  au- 
thorities insist  on  the  feeder-wires 
being  placed  in  underground  con- 
duits and  where  an  expensive  line 
construction,  with  iron  poles, guard- 
wires,  etc.,  is  required. 

**The  systems  now  in  use  for  ope- 
rating electric  railways  are,  1st,  the 
trolley,  and  second,  the  open-slot 
conduit.  Every  one  is  so  familiar 
with  the  trolley  system  that  to  go 
into  details  regarding  its  operation 
would  be  a  waste  of  time;  but  we 
are  not  so  familiar  with  the  open- 
slot  conduit  as  it  is  not  in  general 
use  at  present. 

**The  Siemens  and  Halske  sys- 
tem has  been  in  use  for  some  time 
in  Buda  Pesth,  Hungary.  The  Love 
system  is  now  in  operation  in  Chi- 
cago, and  the  Bentley-Knight  sys- 
tem was  operated  a  short  time  in 
Boston,  but  has  not  been  in  use  for 
several  years.  The  greatest  diffi- 
culty the  companies  using  the  open- 
slot  conduits  have  to  contend  with 
is  maintaining  a  good  insulation 
for  the  main  conductors,  the  loss  of 
current  through  leakage  in  wet 
weather  being  sometimes  very  great. 
Many  methods  have  been  proposed 
whereby  closed  conduits  might  be 
used,  thus  avoiding  the  misuse  of 
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the  conduit  for  a  sewer,  as  is  often 
the  case  with  open  conduits'' 


COST  OF  PUBLIC  WORK   IN   WASH- 
INGTON. 

Capt.  G.  J.  Freiberger,  corps  of 
engineers,  U.  S.  A.,  assistant  to  the 
engineer  commissioner  of  District 
of  Columbia,  in  his  annual  report 
for  1892,  shows  that  with  the  work 
done  during  the  year,  Washington 
now  has  street  pavements  as  fol- 
lows: Street  pavement,  2,064,999 
square  yards;  asphalt  block,  270,- 
459;  stone  block,  544,157;  rough 
stone,  319,031;  macadam,  287,917. 
This  paving  covers  66 ?3  per  cent, 
of  the  streets  of  Washington.  The 
work  done  during  the  last  year  was 
by  contract  at  the  following  prices: 

Sheet  Mpbftlt  on  6-inoh  concrete  bMe, 
exclurtve  of  grading,  per  square  yd..|  3  '2S> 

Sheet aaphalt on  4-ln.  oltuminout  bate, 
ezcluiive  of  grading,  per  iquare  yard  2  00 

Aiphalt  block  on  gravel  baae^exclusiTe 
of  grading,  per  iqaare  yard 3  00 

Granite  block  on  gravel  base,  exclail  ve 
of  grading  and  cost  of  block,  per 
square  yard 95 

Granite  blocks  delivered  at  yards,  |43 
to  $46  per  M,  per  square  yard 1  80  tol  98 

Ordinary  macadam,  r2^-inch  thick, 
exclusive  of  grading 92>^ 

Telford  macadam,  S-inch  base,  6^-in. 
macadam,  exclusive  of  grading 99^ 

Brick  sidewalks,  exclusive  of  grading 
and  price  of  brick,  per  square  yard..    20  to    31 

Relaying  same,  exclusive  of  grading 
ana  price  of  brick,  per  square  yard..    20  to    36 

Bricks,  paving,  delivered  on  street, 
$10.80  per  M.  per  square  yard 88 

Tile  walks,  exclusive  of  grading  and 
price  of  tile,  per  square  yard 42 

Vltrifled  tile,  delivered  at  yard,  |S6  per 
M,  per  square  vard 58 

6  by  20-incn  granite  curb  set.  exclusive 
of  cost  of  curb,  per  linear  foot 16   to    25 

6  by  20-inch  granite  curb,  delivered  at 
propertv  yard,  per  linear  foot 99 

8  by  8-inch  granite  curb  on  6inch  con- 
crete base,  exclusive  of  cost  of  curb, 
per  linear  foot 40    to    60 

Soy  8-inch  granite  curb,  delivered  at 
property  yard,  per  linear  foot 87 

Resetting  6  by  20-inch  curb,  per  linear 
foot 09   to    16 

Cobble  gutters,  exclusive  of  cost  of 
material,  per  square  yard 16    to    20 

Vitrified  brick  gutters  on  6  inch  con- 
crete base,  exclusive  of  cost  of  brick, 
per  square  yard 127 

Vltrifled  brick,  delivered  at  property 
yards,  $16.88  to  $19  per  M,  per  square 
yard 1  01  tol  14 

Cobble  taken  up  and  removed  to  prop- 
erty yards,  per  square  yard 08    to    15 

Old  cnrb  taken  up  and  removed  to 
property  yards,  per  linear  foot 05   to    08 

Grading  earth,  600  feet  haul,  per  cubic 
yard. 18    to    40 

Grading  macadam.  500  feet  haul  per 
cubic  yard 85    to    68 

Hauling  earth  and  macadam  each  100 
feet  over  500,  per  cubic  yard OOKto    01^ 


MASSACHUSETTS   HIGHWAY    ASSO- 
CIATION. 

The  Massachusetts  Highway  As- 
sociation has  been  organized,  with 
W.  E.  McClintock  president,  and 
C.  R.  Cutter  secretary.  The  pur- 
pose of  the  association  is  to  extend 
acquaintance  among  members, 
present  papers  and  discuss  progress 
and  to  visit  different  fields  of  work. 
The  charter  members  include  some 
of  the  most  progressive  road  en- 
gineers of  the  state.  President 
McClintock  is  at  the  head  of  the 
road  engineering  department  of  the 
Lawrence  Scientific  School,  of  Har- 
vard college,  and  is  a  member  of 
the  Massachusetts  State  Highway 
Commission. 


COST  OF  HIGHWAYS  IN  ENGLAND. 

The  annual  cost  of  maintenance 
of  main  highways  in  the  county  of 
Hampshire,  England,  averaged  for 
the  nine  years  ending  March  25, 
1889,  the  sum  of  $125.97  per  mile. 
The  total  mileage  in  the  county  was 
382  miles  in  1880,  and  532  miles 
in  1889.  The  proportion  in  1889 
was  490  miles  in  the  rural  districts 
and  forty-one  miles  in  urban  dis- 
tricts, the  average  cost  of  mainte- 
nance of  the  former  in  1889  was 
$97.80  per  mile,  and  of  the  latter 
$531.77.  Besides  the  main  high- 
ways there  are  in  the  county  about 
3^100  miles  of  rural  roads,  main- 
tained at  an  expenditure  of  about 
$100,000  per  annum,  and  about 
210  miles  of  urban  district  roads, 
on  which  some  $65,600  is  expend- 
ed, or  an  average  per  mile  of  $32.30 
and  $312.40,  respectively. 


SOME  RECENT  INVENTIONS. 

ACurh  Box  Cover.  492,227.  Dan- 
iel O^Neil,  Rochester,  N.  Y.  This 
invention  comprises  an  annular, 
internally    shouldered    bed    piece 
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adapted  to  be  secured  to  the  top  of 
the  pipe,  the  bed  piece  being  pro- 
vided with  two  internal,  spiral  seg- 
mental ribs,  diametrically  opposite 
each  other,  each  having  its  lower 
end  abruptly  inclined  downward, 
and  having  its  upper  surface  sub- 
stantially horizontal,  and  its  lower 
surface  inclined  downward,  and  a 
cylindrical  plug  adapted  to  fit  with- 
in the  bed  piece,  and  having  shoul- 
ders to  engage  with  the  shoulders 
of  the  bed  piece,  and  also  with  two 
projecting  bosses  diametrically  op- 
posite each  other  to  engage  with 
the  spiral  ribs  of  the  bed  piece,  the 
upper  face  of  each  of  the  bosses  be- 
ing flat  to  engage  with  its  respect- 
ive rib,  to  secure  to  the  plug  in  the 
bed  piece,  and  the  lower  face  being 
beveled  or  inclined  to  engage  with 
the  inclined  end  of  the  rib  and 
raise  the  plug  out  of  the  bed  piece. 

A  Drain  Pipe.  492,191.  Alonzo 
W.  Cram,  Haverhill,  Mass.  This 
invention  comprises  a  pipe  section 
having  an  opening,  a  cover  there- 
for, a  yoke  secured  over  the  cover 
which  is  formed  with  a  cross  slot  or 
recess  and  an  intersecting  vertical 
recess,  a  screw-threaded  nut  adapt- 
ed to  be  inserted  in  the  cross  slot, 
and  a  screw  adapted  to  be  adjusted 
through  the  nut  and  vertical  recess 
in  the  yoke  for  the  purpose  of  clamp- 
ing the  cover  in  position. 

Pipe  Coupling  or  Fitting,  492,159. 
George  W.  Harrington,  Wakefield, 
Mass.  This  invention  comprises  a 
hard  metal  shell  internally  screw- 
threaded  and  having  two  internal 
enlargements,  a  lead  lining  or 
bushing  formed  within  the  shell 
and  screw-threaded  at  its  ends  to 
form  lead  continuations  of  the  screw 
threads  at  the  ends  of  the  coupling, 
the  intermediate  portion  of  the 
shell  and  lining  projecting  inward- 
ly and   forming  shoulders  against 


which  the  ends  of  the  pipe  sections 
abut. 

A  Bridge  Gate.  492,387.  Theo- 
dore F.  Conklin,  assignor  to  Nathan 
S.  Lepperr,  Chicago,  111.  This  in- 
vention comprises  pivoted  guard 
bars  of  pivoted  and  horizontally 
movable  levers,  the  inner  ends  of 
the  levers  being  connected  together 
and  extending  outwardly  in  posi- 
tion to  be  operated  by  the  swinging 
bridge,  and  forming  a  double  in- 
cline, and  connections  uniting  the 
outer  ends  of  the  levers  to  the  ends 
of  the  pivoted  guard  bars. 

A  Levee  and  Dam  Structure.  492,- 
704.  George  P.  Anderton,  Con- 
cession, La.  This  invention  com- 
prises a  boxing  composed  of  a  series 
of  sections  secured  together  and  a 
plurality  of  crown  or  top  pieces  ad- 
justable to  and  from  each  other. 

A  Sewer  Guard.  492,450.  Sam- 
uel T.  Williams,  Baltimore,  Md. 
This  invention  comprises  a  frame 
mounted  in  the  sewer  opening,  ro- 
tary devices  located  in  the  opening 
and  mounted  in  the  frame  and 
adapted  to  be  revolved  automatical- 
ly by  the  water  flowing  into  the 
sewer. 

A  Street  Sweeper.  492,487.  Pat- 
rick Reardon,  Paterson,  N.J.  This 
invention  comprises  a  broom  hav- 
ing a  broom  head  provided  with  a 
hole  to  receive  the  end  of  a  pole, 
the  pole  and  a  clip  provided  with 
side  braces,  a  bracket  secured  to  an 
axle,  the  bracket  being  provided 
with  projecting  lips  formed  to  em- 
brace the  side  of  the  pole  of  a  han- 
dle, rubber  cushion  washers  inserted 
between  brace  arms  and  the  pole  or 
handle,  and  wheels  secured  to  the 
axle,  the  pole  being  provided  with 
two  series  of  holes  to  permit  the 
pole  to  be  secured  to  the  bracket 
arm  at  different  parts  as  desired. 

A  Street  Sweeper.  492,489.  Fran- 
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-cis  C.  Williams,  Philadelphia,  Pa. 
This  invention  comprises  a  travel- 
ing support,  a  containing  recepta- 
cle, a  revolving  brush,  a  carrier, 
arms  by  which  the  carrier  is  pivot- 
ally  connected  to  the  machine,  and 
gearing  adapted  to  occasion  the  el- 
evation of  the  carrier. 

V,  H.  Lockwood,  Patent  AtVy. 
Indianapolis,  March  23,  1893. 


RECENT  LEGAL  DECISIONS. 

Construction  of  Railroad  in  Street 
— Duty  of  Company  to  Restore  Street 
to  Former  Condition, — License  from 
a  city  council  to  a  railroad  compa- 
ny to  build  its  road  across,  along 
or  upon  a  public  street  gives  it  no 
power  to  destroy  the  street,  and  the 
company  is  bound  to  restore  the 
street  to  its  former  state,  or  to  such 
state  as  not  unnecessarily  to  have 
impaired  its  usefulness  for  the 
public,  and  also  to  build  proper 
crossings  over  the  railroad  and  keep 
them  in  good  repair.  If  it  fails  to 
<io  so  the  company  may  be  compelled 
to  do  so  by  mandamus;  and,  as  the 
<xompany  is  guilty  of  maintaining  a 
nuisance,  equity  may  entertain  a  bill 
to  abate  such  nuisance,  and  may 
<5ompel  the  company  to  perform 
its  duty.  City  of  Moundsville  v. 
Ohio  R.  Co.,  Sup.  Ct.  Appeals.  W. 
Va.,  8  Notes  of  Cases  15. 

Agreement  Contrary  to  Public 
Policy — Railroad  Company  Closing 
Streets — Suit  by  City. — An  agree- 
ment by  a  city  not  to  oppose  a  rail- 
road company's  closing  certain  of 
its  streets  crossed  by  the  latter  at  a 
grade  in  consideration  of  the  mak- 
ing of  compensation  solely  to  pri- 
vate individuals  is  void  as  against 
public  policy. 

The  invalidity  on  the  grounds  of 
public  policy  of  a  contract  by  a 
city  with  a  railroad  company  will 
be  considered   by  the  court  in  an 


action  to  enforce  it  although  such 
validity  is  not  pleaded. 

A  municipal  corporation  can  not 
become  a  trustee  to  collect  in  its 
own  name,  especially  at  its  own 
expense,  separate  sums  of  money 
due  to  some  of  its  citizens  for  dam- 
ages from  the  closing  of  streets  by  a 
railroad. 

A  contract  between  a  city  and  a 
railroad  company  by  which  the 
former  consents  to  the  closing  of 
certain  streets  upon  the  considera- 
tion that  the  latter  shall  pay  cer- 
tain damages  to  thirty-five  differ- 
ent property-holders,  if  enforcible 
at  all,  can  be  enforced  only  by  such 
property-holders . 

A  demurrer  to  a  complaint  by  a 
city  upon  a  contract  between  it  and 
a  railroad  company  by  which  it  con- 
sents to  the  closing  of  certain  streets 
on  condition  that  the  company  pays 
to  thirty-five  different  property- 
holders  injured  thereby  the  dam- 
ages sustained,  must  be  sustained 
even  if  such  property-holders  have 
a  right  of  action  thereunder,  since 
such  rights  would  be  several  and 
not  joint,  and  the  court  is  not  re- 
quired to  select  and  substitute  one 
of  the  thirty-five  claimants  in  place 
of  the  city.  City  of  New  Haven  v. 
New  Haven  &  Derby  R.  Co.,  Conn. 
Sup.  Ct.  Errors,  18  L.  R.  A.  255. 

Street  Railway  Company  Using 
Bridge  Belonging  to  State. — A  street 
railroad  which  lays  its  track  across 
a  bridge  constructed  and  main- 
tained by  the  State,  and  constitut- 
ting  a  part  of  the  highway  on 
which  the  railroad  line  runs,  does 
not  adopt  the  bridge  as  one  of  its 
appliances  so  as  to  become  liable 
for  an  injury  to  a  passenger,  caused 
by  defects  therein,  to  the  same  ex- 
tent as  if  the  bridge  had  been 
built  by  the  company.  Birming- 
ham V.  Rochester  City  &  B.  R.  Co., 
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N.  Y.   Ct.   of  Appeals,   32   N.   E. 
Rep.  995. 


STREET-CROSSING  STONES. 
Engineering  News  advises  that 
crossing  stones  should  never  be 
smooth  or  made  of  a  stone  that  will 
wear  smooth.  Sandstone,  though 
wearing  somewhat  rapidly,  is  one 
of  the  best  materials  for  this  pur- 
pose. But  if  granite  is  employed, 
the  top  surface  should  be  hammer- 
dressed.  No  crossing  stone  should 
be  more  than  ten  inches  wide  ;  and 
if  two  rows  are  required,  it  is  well 
to  put  one  or  two  rows  of  paving 
blocks  between  them.  New  York 
practice,  however,  does  not  quite 
agree  with  these  requirements. 
Granite,  in  comparatively  narrow 
blocks,  is  generally  used,  and  it 
soon  wears  smooth.  They  are  very 
frequently  renewed  in  much-trav- 
eled streets.  As  any  crossing-stone 
is  more  or  less  liable  to  cause  horses 
to  slip,  they  are  in  that  sense  a  nui- 
sance, and  the  fewer  there  are  of 
them  the  better. 

PERSONALS. 
Mr.  Frank  P.  Johnson  has  been 
elected  city  engineer  of  Waltham, 
Mass. 

Mr.  Alexander  Potter,  of  Olean, 
N.  Y.,  has  opened  an  office  at  137 
Broadway,  New  York. 

Mr.  Walter  Lodia,  of  Paris,  is  in 
this  country,  and  will  represent 
several  English  publications  at  the 
World's  Fair. 

D.J.  C.  Arnold,  of  New  London, 
O.,  has  issued  an  attractive  cata- 
logue of  his  brick  and  tile  makers' 
supplies,  freely  illustrated. 


Mr.  Wm.  Smith  has  been  elected 
engineer  for  Wilmerding,  Pa. 

Prof.  William  H.  Burr  has  been 
appointed  professor  of  civil  engin- 
eering in  the  School  of  Mines  at 
Columbia  College,  New  York  City. 

Mr.  James  B.  Gass,  city  engi- 
neer of  Fort  Smith,  Ark.,  has  been 
engaged  to  prepare  plans  for  a  com- 
plete sewer  system  for  JeflEerson 
City,  Mo. 

Mr.  Campbell  G.  EUwood,  for- 
merly superintendent  of  the  Phila- 
delphia Gas  Company,  has  been 
appointed  assistant  superintendent 
of  the  Department  of  Public  Works 
of  Pittsburgh,  Pa. 

The  following  have  been  ap- 
pointed as  highway  commissioners 
for  the  state  of  Vermont:  Col.  Geo. 
W.  Hooker,  of  Brattleboro;  Prof.  J. 
W.  Votey,  of  Burlington,  and  Hon. 
0.  L.  Hinds,  of  East  Higate. 

Mr.  F.  A.  Dunham,  engineer  in 
charge  of  street  improvements  at 
Olean,  N.  Y.,  has  been  reappointed 
city  engineer  of  Sewickley,  Pa., 
where  extensive  paving  and  sewer- 
age improvements  are  being  made. 

Mr.  F.  F.  Foote,  formerly  city 
engineer  of  Kenosha,  Wis.,  has  re- 
signed that  position  to "  enter  inta 
the  contracting  business  with  Mr. 
P.  W.  Galloway,  of  Racine,  Wis. 
Racine  will  be  the  headquarters  of 
the  new  firm. 

The  following  officers  have  been 
elected  by  the  Canadian  Society  of 
Civil  Engineers:  President,  E.  P. 
Hannaford;  vice-presidents,  Thom- 
as Monroe,  P.  A.  Peterson  and  W. 
J.  Jennings;  secretary,  C.  H.  Mc- 
Leod;  treasurer,  Herbert  Wallis. 
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CONCRETE  OR  ARTIFICIAL  STONE 
FOR  STREET  PAVING. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — I  see  in  your  valuable  mag- 
azine, discussions  as  to  various 
kinds  of  street  paving,  but  I  have 
seen  nothing  about  the  use  of  con- 
crete and  artificial  stone  for  paving 
streets.  Have  streets  been  paved 
with  cement  stone?  Is  there  any 
reason  why  this  material  will  not 
make  a  first-class  street  pavement? 
I  have  heard  that  streets  have  been 
paved  as  above  in  some  towns  in 
Canada,  also  in  northern  New  York. 
I  would  be  glad  if  you  would  an- 
swer through  your  magazine,  as  a 
matter  of  information  to  the  writer 
as  well  as  your  other  readers. 

Paver. 
Mobile,  Ala.,  March  7,  1893. 

[The  questions  asked  in  the  foregoing 
communication  were  submitted  by  the 
editor  of  Paving  and  Municipal  Engineer- 
ing to  Mr.  Warner  H.  Jenkins,  concrete 
engineer  and  G.  W.  Bartholomew,  jr.,  sec- 
retary and  manager  of  the  Buckeye  Port- 
land Cement  Company,  whose  answers  are 
given  below.] 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — ^Referring  to  your  commu- 
nication of  the  13th  instant,  I  have 
seen  the  experiment  of  paving  street 
ways  with  concrete,  and  have  had 
occasion  to  thoroughly  examine 
them  after  being  in  position  for 
several  years.  It  is  hardly  neces- 
sary for  me  to  state  that  the  result 
was  a  failure.  After  the  crust  or 
trowel  finish  had  worn  through,  the 
rougher  particles  would  readily 
peck  out  and  crumble.  At  present 
I  can  not  think  of  any  particular 
work  of  the  kind,  but  would  em- 
phatically disabuse  the  idea,  where 
it  was  to  be  used  for  wide  street 
ways,  with  large  traffic. 

Warner  H.  Jenkins, 
Philadelphia,  March  15,  1893. 


To  the  Editor  of  Paving  and  Municipal  En- 
gineering : 

Sir — Yours  of  13th  inst.,  asking 
if  Portland  cement  has  been  used 
for  streets  in  this  or  any  other  coun- 
try, is  received.  I  am  glad  to  see 
your  interest  in  this  subject.  It  is 
certain  to  increase  with  wider 
knowledge  of  the  merits  of  Port- 
land cement  pavements.  No  one 
familiar  with  good  Portland  cem- 
ent driveways,  gutters,  etc.,  can 
have  any  doubt  about  the  durabil- 
ity of  it  under  the  most  trying  con- 
ditions. 

But  answering  your  question : 
Modern  street  pavers,  while  de- 
pending upon  cement  for  the  foun- 
dation  of  all  street  surfaces,  have 
apparently  had  the  idea  that  there 
was  some  reason  why  cement  could 
not  be  used  for  the  surface.  Yet 
the  many  roads,  aqueducts,  bridges, 
culverts,  etc.,  of  ancient  times,  now 
in  existence,  were  made  with  cem- 
ent, Roman  artificial  cement.  These 
roads,  bridges,  etc.,  after  resisting 
the  elements  and  wear  of  man  for 
over  a  thousand  years,  are  in  good 
condition  to-day.  Modern  street 
pavers  have  lost  sight  of  that,  also 
of  the  fact  that  the  oldest  sea  walls 
of  Europe  and  Italy  are  made  of 
cement,  and  have  resisted  the 
strongly  disintegrating  properties 
of  salt  water  and  sea  air  and  the 
breaking  of  the  waves  on  their  sur- 
faces for  nearly  two  thousand  years, 
and  are  still  doing  their  duty.  All 
natural  stones  under  similar  con- 
ditions have  been  short-lived. 

The  ordinary  granite  and  sand- 
stones were  put  together  by  the 
chance  quality  of  cement  that  nat- 
ure had  at  hand  to  supply.  And 
while  the  individual  grains  may  be 
the  hardest  common  natural  mate- 
rial in  the  world  the  cement  hold> 
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ing  them  together  usually  disinte- 
grates in  a  comparatively  few  years 
when  exposed  to  moist  air  and  frost. 

But  Portland  cement  is  a  strik- 
ing illustration  of  the  improvement 
of  art  over  nature.  The  best  chem- 
ical knowledge  has  been  used  to  so 
proportion  and  prepare  it  that  it 
will  withstand  the  elements  and 
gradually  improve  rather  than  dis- 
integrate. It  is  well  known  that 
concrete  made  of  the  Portland  cem- 
ent of  to-day  has  more  strength 
when  one  week  old  than  the  cele- 
brated cement  that  the  Romans 
built  their  roads  with  ever  had. 

Yet,  as  I  say,  modern  street  pav- 
ers have  in  some  way  overlooked  it, 
or  have  thought  it  too  expensive  to 
use  for  that  purpose.  Often  where 
some  government  building  or  ele- 
gant residence  needed  a  driveway, 
or  a  conspicuous  entrance,  like  that 
to  a  livery  stable,  has  been  built, 
they  have  used  Portland  cement 
concrete,  and  a  permanent  work 
was  the  result.  This  is  the  case  in 
Europe  and  America  generally. 
When  neat  and  durable  gutters, 
<5urbs  and  street  crossings  have 
been  desired  Portland  cement  con- 
<5rete  has  been  used.  Gutters  re- 
ceive harder  wear  than  any  other 
portions  of  the  streets  when  horses 
are  kept  constantly  hitched  on 
them,  as  flies  in  summer  and  cold 
in  winter  make  them  paw  and 
stamp  their  steel  -  calked  shoes 
against  the  pavement  with  great 
force;  and  often  as  one  horse  is  taken 
-away  another  takes  his  place. 

It  is  in  the  gutter  that  the 
heavily  laden  drays  and  wagons 
back  around  and  cramp  their 
wheels  sideways  over  the  pavement. 
Portland  cement  has  been  standing 
this  wear  for  a  great  many  years 
without  repair. 

Its  actual  use  as  the  surface  of 


the  street  is  mentioned  by  Feicht- 
inger  in  Germany  before  1885.  It 
was  used  on  at  least  a  part  of  the 
main  street  of  Sioux  Falls,  South 
Dakota,  two  or  three  years  later. 
A  block  of  the  latter  said  to  be 
taken  from  the  most  worn  portion 
of  the  street  was  on  exhibition  at 
the  Indianapolis  Paving  Exposition 
and  was  all  that  could  be  desired 
for  a  pavement.  I  have  been  in- 
formed recently  that  it  is  unchanged 
in  every  respect  by  age.  At  Belle- 
fontaine,  Ohio,  the  most  severely 
used  portion  of  the  main  street  was 
paved  with  Buckeye  Portland  ce- 
ment several  years  ago,  and  is  en- 
tirely uninjured  by  the  constant 
and  severe  usage  it  has  received. 
The  surface  remains  almost  as  un- 
broken as  the  surface  of  the  paper 
on  which  I  write.  If  it  would  be 
of  interest  I  could  give  you  the 
specifications  used  at  Belief  ontaine. 
It  was  laid  in  small  (about  one 
yard  square)  blocks  which  are 
separated  by  tarred  paper  and  are 
so  arranged  that  a  row  can  be  re- 
moved to  get  at  pipes,  etc.,  and 
replaced  without  any  cutting  or 
injuring  the  pavement.  That  is 
very  important  and  can  not  be  done 
with   any   other   paving  material. 

Paving  cement  can  not  be  sur- 
passed as  a  non-absorbent  body. 
Its  surface  is  just  as  the  roller  used 
leaves  it,  rough  enough  for  hoofs 
to  hold  and  smooth  enough  to  please 
the  driver. 

Heat  and  water  soften  and  soon 
destroy  asphalt  streets  unless  they 
are  constantly  repaired,  but  have 
no  effect  whatever  on  good  Portland 
cement  concrete.  In  fact,  all  other 
pavements  have  their  serious  faults, 
but  concrete,  well  made,  has,  prac- 
tically speaking,  none.  It  con- 
tains the  special  qualities  desired 
for  city  street  paving,  viz. :    Health, 
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Agreeableness,  durability  and  econ- 
omy.        G,  W.  Bartholomew^  Jr. 
Harper,  Ohio,  March  14,  1893. 


LESSONS  FROM  PAVING  AT  COLUM- 
BUS. OHIO. 
To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — I  notice  in  your  valuable 
magazine  many  references  to  the 
paved  streets  of  Columbus,  Ohio, 
5ome  of  which  are  erroneous.  Hav- 
ing constructed  about  two-thirds  of 
the  street  pavements  here,  I  am  in 
A  position  to  state  the  facts.  The 
city  engineer's  report  for  1891-92 
shows  that  there  has  been  con- 
structed about  1,400,000  square 
yards  of  street  pavement  since  the 
passage  of  the  ''Taylor  Street 
Improvement  Law  ''  in  1886.  This 
would  be  equivalent  to  eighty 
miles  of  thirty-foot  roadway,  but 
as  most  of  our  streets  are  wider 
than  thirty  feet  between  curb 
lines,  the  actual  miles  are  given  as 
70.53.  This  report  does  not  in- 
clude several  miles  completed  late 
in  1892,  nor  over  three  miles  paved 
outside  of  the  city  limits.  Includ- 
ing all  of  these  and  some  paving 
done  before  1886,  the  total  street 
paving  here  aggregates  ninety  miles 
of  thirty-foot  roadway.  Taking  the 
engineer's  report  referred  to  as  a 
basis,  the  1,400,000  square  yards  of 
paving  is  distributed  among  differ- 
-ent  materials  about  as  follows : 

Hallwood  paving  block 25  per  ct. 

Asphalt 17  ** 

Red  brick  of  various  kinds  .17  " 

Hay  den  paving  block 15  " 

Fire-clay  paving  brick 13  " 

Stone  block  pavement 9  " 

Boulder  pavement 4  " 

I  venture  the  assertion  that  no 
city  in  the  country  can  show  so 
large  a  proportion  of  its  paved 
streets  in  good  condition  as  Colum- 
bus.   This,  if  true,  indicates  that  a 


good  plan  has  been  followed,  and 
that  not  many  mistakes  have  been 
made  in  material  or  workmanship. 

A  full  history  of  our  street  pav- 
ing might  be  interesting,  but  would 
be  too  long  for  this  communication. 
I  will  only  refer  to  the  lessons 
learned  as  to  paving  brick,  which 
is  coming  so  largely  into  use.  We 
have  a  few  miles  of  pavement  made 
of  '*red  brick  "and  **fire  brick" 
that  have  not  proved  satisfactory. 
These  were  constructed  on  the  same 
specifications  as  adopted  for  all 
streets,  but  the  mistake  was  made 
of  selecting  brick  of  coarse,  porous 
grain  and  insuflSciently  burned. 
Fortunately  this  defect  was  discov- 
ered early  and  the  proper  cure 
applied.  The  common,  plain  pav- 
ing brick  when  vitrified  have  worn 
very  well,  but  our  best  results  have 
come  from  the  use  of  repressed 
bricks  or  blocks  which  have  been 
burned  to  a  vitrified  state. 

In  selecting  the  best  material  the 
practical  test  found  most  effectual 
is  '^absorption."  Any  clay  mate- 
rial that  will  absorb  much  water  will 
be  found  deficient  in  frost  resist- 
ing and  wearing  qualities.  So 
great  a  difference  has  been  found 
between  the  ordinary  paving  brick 
found  in  the  market  and  the  im- 
proved, repressed  and  vitrified  ma- 
terial that  has  been  developed,  that 
the  latter  is  called  a  paving  block 
as  a  distinguishing  feature  of  the 
material. 

The  size  of  the  blocks  used  is  al- 
so larger  than  the  brick  commonly 
used,  and  we  have  found  that  these 
paving  blocks  can  be  made  very 
close  to  the  best  paving  stone  in 
texture,  toughness  and  durability. 
When  manufacturers  reach  the  point 
that  all  of  their  product  placed  in 
the  market  is  as  perfect  as  the  hesty 
then  paving  blocks  made  of  the 
proper  kinds  of  clay  will  be  used 
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more  generally  than  any  other  ma- 
terial for  street  paving. 

The  Columbus  specifications  re- 
quire a  foundation  of  eight  inches 
of  broken  stone,  rolled  with  a  ten- 
ton  steam  roller,  two  inches  of  sand, 
blocks  or  bricks  set  on  edge  and 
rammed,  and  joints  filled  with  hot 
coal  tar  pitch .  The  folly  of  laying 
a  poor  paving  brick  according  to 
such  specifications  is  apparent.  If 
a  poor  brick  must  be  used,  its  foun- 
dation and  finish  may  appropriately 
be  of  the  cheapest  character. 

I  have  noticed  that  many  of  the 
smaller  cities  and  towns  call  for  a 
deep  curb  in  their  specifications, 
often  as  deep  as  twenty-four  inches. 
This  is  a  needless  expense  on  paved 
streets.  In  Columbus  the  curb  is 
five  by  eighteen  inches,  set  on  six 
inches  of  gravel  and  backed  with 
six  inches  of  gravel.  This  depth 
is  suflBcient,  if  the  curb  is  properly 
set,  as  the  perfect  lines  of  the  curb 
on  our  streets  will  show. 

Ten  years  ago  Columbus  was 
sneeringly  called  a  one-horse  town. 
Its  unimproved  and  muddy  streets, 
and  old  fashioned  buildings  gave 
cause  for  the  name.  To-day  it  com- 
pares favorably  with  any  capital 
city.  The  direct  cause  of  the  change 
is  its  general  and  thorough  system 
of  street  improvements,  which  has 
been  legitimate,  followed  by  im- 
proved architecture,  improved  busi- 
ness and  improved  comfort. 

N.  B.  Abbott. 

Columbus,  O.,  March  7,  1893. 


DAMAGE  TO  BRICK   STREETS  BY 
ELECTRIC  CARS. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — In  looking  over  one  of  our 

best  brick  streets,  I  have  come  to 

the  conclusion  that  street  car  tracks, 

if  used  for  heavy  electric  cars,  are 

as  detrimental  to  brick   streets   as 


they  are  to  asphalt  streets.  Thi& 
street  has  been  down  about  three 
years,  and  is  in  fine  condition,  with 
the  exception  of  the  space  between 
the  rails  and  a  few  feet  along  the 
outside  of  them.  This  portion  of 
it  is  bad,  having  settled  about  three 
inches,  and  in  places  the  rails  have 
worked  the  brick  up,  and  wagons 
ground  them  to  pieces,  making 
holes  in  the  pavement,  and  giving 
water  a  chance  to  get  into  the  found- 
ation. The  ties  for  these  tracka 
were  laid  on  the  sub-grade,  only 
enough  gravel  being  used  to  level 
up.  It  appears  that  in  order  to 
make  a  good  brick  street  where  rail- 
way tracks  are  in  it,  the  ties  will 
need  as  good  a  foundation  as  the 
pavement,  in  order  to  obviate  the 
above  defect.  Cities  that  are  put^ 
ting  down  brick  pavement,  and  have 
electric  railways,  should  give  this 
subject  some  consideration,  or  they 
may  regret  it  in  the  future. 

F.  W.  Cerny. 
Columbus,  O.,  March  10,  1893. 


MR.  SCHUBERT  AGAIN  REPLIES  TO 
MR.  DELANO. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — I  ask  again  your  indul- 
gence, and  request  you  to  allot  a 
space  in  the  next  issue  of  your 
valuable  magazine  for  the  follow- 
ing reply  to  Mr.  Delano's  letter. 

Mr.  Delano,  in  his  last  letter, 
does  not  prove  the  correctness  of 
the  proverbial  politeness  of  the 
French  people,  at  least  he,  him- 
self, can  not  be  counted  in,  when 
the  question  of  politeness  is  consid- 
ered. 

He  accuses  me  of  repeating  old 
calumnies  and  blunders,  when  all 
and  every  one  of  the  malicious  ac- 
cusations and  misrepresentations 
ever  uttered  in  your  columns,  re- 
garding  the    asphalt   and    asphalt 
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pavement,  originated  directly  from 
him. 

Mr.  Delano  denies  again  that 
your  Paris  correspondent  did  re- 
ceive information  from  him, 
while  your  correspondent  in  the 
February  number  of  1892  says 
himself,  that  he  gives  below  the 
translation  from  Mr.  L.  Malo's 
book  on  asphalt,  which  contains 
the  malicious  attack  on  American 
asphalt.  Mr.  Malo  and  Delano 
are  partners,  and  the  same  spiteful 
utterances  as  taken  f»'om  Mr. 
Malo's  publication  came  to  our 
ears  in  1886  and  1887,  emanating 
directly  from  Mr.  Delano.  Is  this 
not  enough  to  prove  that  he  insti- 
gated the  underhanded  attacks  on 
American  asphalt*?  Has  he  not, 
in  his  writings,  confirmed  all  my 
statements,  that  he  was  at  the  bot- 
tom of  all  this  unpleasant  contro- 
versy? 

Mr.  Delano  is  to  make  a  present 
to  your  Paris  correspondent  of  his 
little  book  on  asphalt,  but  this 
present  can  not  atone  for  the  injury 
he,  Mr.  Delano,  has  done  to  your 
correspondent.  I  hope  that  your 
correspondent  will  take  time  to 
study  up  asphalt  and  asphalt  pave- 
ments more  fully  before  he  ac- 
cepts Mr.  Delano,  unconditionally, 
as  authority  on  asphalt.  If  he 
does  so,  he  will  find  that  '^  What 
Mr.  Delano  does  not  know  about 
asphalt  '*  will  fill  a  big  book,  if  he 
still  holds  to  his  claim  that  lime- 
stone impregnated  with  asphalt  is 
asphalt,  and  that  all  other  materi- 
als are  simply  pitch. 

Your  correspondent  will  find  in 
Mr.  Delano's  last  letter  a  partial 
acknowledgment  that  street  car 
tracks  are  detrimental  to  asphalt 
pavements,  because  Mr.  Delano 
says  ''One  thing  is,  that  four  lines 
of  rails  in  a  roadway  increases  the 
maintenance     thereof,     there     are 


ten  joints  instead  of  two.''  Of 
course  the  extra  maintenance  de- 
manded by  the  Delano  Company 
was  large  enough  so  that  the  au- 
thorities of  Paris  found  it  cheaper 
to  put  down  stone  and  wood  pave- 
ments, instead  of  asphalt,  after 
the  failure  of  the  American  com- 
pany. I  repeat  again,  that  Mr. 
Delano's  asphalt,  abutting  the 
American  asphalt, would  have  been 
also  considered  a  failure,  had  it 
been  laid  by  the  American  com- 
pany, for  reasons  given  in  my  last 
letter:  yet  no  rails  were  in  that 
portion  of  Rue  de  Rivoli. 

Mr.  Delano  gives,  in  his  letter  of 
December  19,  1892,  the  quantities 
of  compressed  asphalt  laid,  as  fol- 
lows: 

Berlin,  1,000,000  square  yards. 

London,  600,000  square  yards. 

Paris,  about  500,000  square  yards, 
and  claims  in  his  letter  of  February 
15, 1893,  that  these  figures  are  oflGi- 
cial.  I  will  give  below  the  oflBcial 
figures  of  1892  : 

Berlin,  1,036,176  square  yards. 

London,  360,000  square  yards. 

Paris,  385,351  square  yards. 

There  is  considerable  discrepan- 
cy between  the  official  figures  and 
Mr.  Delano's,  but  all  of  Mr.  Dela- 
no's utterances  have  to  be  taken 
with  the  same  degree  of  allowance. 
He  sees  himself  and  his  work  in 
such  a  magnified  condition  that  it 
is  impossible  for  him  to  convey  the 
correct  meaning  to  others.  Look 
at  his  last  utterance:  "My  compa- 
ny, as  originator  of  the  compressed 
asphalt  industry,  supplies  the  work- 
men and  tools,  and  continues  to 
supply  the  rock." 

Only  one  who  knows  the  true 
condition  of  affairs  can  appreciate 
the  enormity  of  these  misrepresen- 
tations. In  Berlin,  only  one  firm 
is  taking  the  rock  asphalt  from  the 
Sevssel  mines,  and  this  firm  can 
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not  get  more  than  one-fifth  of  the 
total  yearly  quantity  to  be  laid  in 
that  city,  and  has  been  for  a  large 
number  of  years  independent  of  the 
Delano   Company,  as  regards   the 


tools  and  the  workmen.  I  have 
not  a  doubt  that  the  same  condition 
exists  in  London. 

Julius  Schubert. 
New  York,  March  21,  1893. 


SELECTIONS  FROM  THE  PRESS. 


CONCRETE    HIGHWAY    BRIDGE    IN 
GERMANY. 

An  interesting  type  of  framed 
concrete  arch  built  near  Erbach, 
Wurtemberg,  Germany,  is  de- 
scribed in  the  Deutsche- Bauzeitung. 
The  span  of  the  arch  is  105  feet, 
with  a  rise  of  13.1  feet.  In  order  to 
prevent  cracks  in  the  structure, 
and  to  counteract  any  motion  in 
the  abutments,  which  were  con- 
structed in  somewhat  soft  ground, 
thin  asphalt  plates  were  inserted 
into  arch,  two  at  each  end,  near 
the  springing  lines,  and  one  in  the 
apex.  These  asphalt  plates  had  a 
thickness  of  %  inch  at  the  top,  and 
19-32  inch  at  the  bottom  and 
were  made  up  of  several  layers. 
After  the  arch  had  settled  1.9 
inches,  these  plates  were  com- 
pressed to  a  uniform  thickness  of 
H  inch.  When  the  roadway  bal- 
last had  been  filled  in,  the  total 
settling  of  the  arch  amounted  to 
4.7  inches.  The  thickness  of  the 
arch  at  the  apex  is  19.7  inches,  and 
at  the  springing  line  27.5  inches. 
The  bases  of  the  abutments  are 
11.5  feet  wide,  and  are  8.2  below 
low  water  mark.  The  strains  upon 
the  ends  of  the  arch  were  partly 
taken  up  by  smaller  arches.  The 
greatest  admissible  compressive 
strains  in  the  structure  amount  to 
66.14  pounds  per  square  centi- 
meter. The  cement  used  showed 
a  crushing  strength  of  from  35.27 
to  39.7  pounds  after  seven  days, 
and  from  48.5  to  52.9  pounds  after 


twenty-eight  days.  The  concrete 
used  for  the  abutments  was  made 
up  of  one  part  cement,  two  parts 
of  sand,  six  parts  of  gravel,  and 
K  part  of  limestone  rock  broken 
into  pieces  weighing  from  twenty- 
two  to  forty-four  pounds  each.  The 
concrete  for  the  springers  and  lower 
parts  of  the  haunches  of  the  arch 
was  composed  of  one  part  cement, 
1.25  parts  of  sand,  and  three  parts 
of  gravel.  With  the  exception  of 
the  sand,  of  which  only  one  part 
was  used,  the  same  proportions 
were  retained  for  the  part  near  the 
crown  of  the  arch.  The  gravel 
used  ranged  between  the  sizes  of  a 
walnut  and  of  an  egg,  and  wa& 
carefully  washed.  The  ramming 
of  the  concrete  was  done  in  layers 
31.5  inches  thick.  The  centering 
was  left  undisturbed  for  two  months 
after  the  arch  had  been 
structed. — Engineering  News. 


con- 


CAUSE  OF  STREET  RAILWAY  AC- 
CIDENTS. 

In  street  railway  management,^ 
as  in  the  operation  of  steam  roads, 
it  is  largely  the  small  details  that 
must  be  watched  to  prevent  acci- 
dent. It  is  all  in  vain  to  maintain 
the  most  careful  inspection  of  ma- 
chinery and  wheels  of  locomotive 
and  train  if  the  same  care  is  not 
taken  of  switches  and  an  hundred 
other  places.  The  manager  may 
equip  his  car  with  the  most  ap- 
proved brakes  and  fenders,  and  yet 
overlook  the  steps  over  which  every 
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passenger  must  pass  twice  during 
every  ride.  The  number  of  acci- 
dents occurring  to  passengers  while 
boarding  or  leaving  a  car  will  un- 
doubtedly outnumber  those  arising 
from  all  other  causes  combined. 
Hence  to  carefully  make  a  study  of 
step  and  hand  rails  is  one  which 
may  well  engage  the  time  of  the 
busiest  superintendent.  We  have 
seen  steps  on  street  cars  which  the 
directors  would  consider  a  constant 
source  of  danger  if  built  into  a 
flight  of  stairs  in  their  residence. 
Such  roads  are,  of  course,  excep- 
tions, nevertheless  it  can  do  no 
harm  to  watch  your  steps  and  de- 
termine as  to  whether  or  not  you 
are  as  fully  protected  as  may  be. — 
Street  Railway  Review. 


A  NEW  STORAGE  BATTERY  SYSTEM 
OF  TRACTION. 

Despite  the  somewhat  discourag- 
ing results  which  have  attended  the 
introduction  of  various  storage  bat- 
tery systems  during  the  past  few 
years,  inventors  have'not  ceased  to 
work  in  this  line,  and  there  are 
now  before  the  public  several  sys- 
tems which  claim  and  are  worthy 
of  attention.  Perhaps  the  latest 
claimants  to  the  invention  of  a 
practicable  system  of  storage  bat- 
tery traction  are  Messrs.  Soley  & 
Perkins,  of  Frankford,  Philadel- 
phia, Pa. 

It  has  been  the  aim  of  the  inven- 
tors to  take  everything  out  of  the 
hands  of  the  motorman,  except  one 
simple  switch  for  starting  or  stop- 
ping the  motor,  so  that  however 
careless  he  may  be  no  disastrous 
effects  can  result.  The  motorman 
has  perfect  control  of  the  car  by 
means  of  two  levers,  one  of  which 
governs  the  speed,  and  the  other 
manipulates  an  exceedingly  power- 


ful brake.  The  car  is  equipped 
with  one  20  h.  p.  motor,  which  runs 
constantly,  but  which  can  be  shut 
off  when  descending  a  grade.  When 
ascending  a  hill  the  motorman  has 
at  command  two  trains  of  gearing, 
one  giving  a  speed  of  from  zero  to 
four  miles  per  hour,  and  the  other 
from  zero  to  twelve  miles;  both, 
however,  retaining  the  feature  of 
single  reduction.  It  has  been  es- 
timated by  prominent  authorities 
that  it  requires  about  9.6  h.  p.  to 
move  an  ordinary  sixteen  foot  car 
fully  loaded  and  weighing  8,000 
pounds  up  a  six  per  cent,  grade 
at  the  rate  of  four  miles  per  hour. 
This  means  35.8  amperes.  Allow- 
ing sixty  per  cent,  loss,  it  would 
take  57.2  amperes  for  the  batteries 
to  furnish.  This  is  well  within  the 
limits  of  the  secondary  cell.  The 
difficulties  with  previous  storage 
battery  systems  has  been,  Messrs. 
Soley  &  Perkins  claim,  that  in  as- 
cending heavj''  grades  a  discharge 
of  175  to  200  amperes  has  been  re- 
quired, which  is  an  unreasonably 
heavy  discharge  and  can  only  re- 
sult in  the  heating,  buckling  and 
destroying  of  the  plates  and  active 
material  of  the  cell.  This  inven- 
tion, however,  is  claimed  to  obviate 
all  these  difficulties,  and  to  present 
a  good  solution  of  this  difficult 
question. 

The  invention  of  Messrs.  Soley 
&  Perkins  has  been  placed  in  the 
hands  of  seyeral  capitalists  in 
Frankford,  Philadelphia,Mr.  James 
Wolstencroft,  of  Wolstencroft  & 
Co.,  being  president  of  the  com- 
pany, and  Mr.  William  O'Neil, 
treasurer.  A  full  sized  model  has 
been  built,  and  active  steps  are  be- 
ing taken  to  push  matters  ahead 
as  rapidly  as  possible. — The  Elec- 
trical World. 
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IMPROVEMENTS    IN    A    BRICK    MA- 
CHINE. 

It  is  comparatively  only  a  few 
years  since  the  ordinary  type  of 
an  upright  brick  machine  has  been 
accepted  as  a  success.  A  few  years 
Ago  the  horizontal  tempering  ma- 
chine called  a  '*  pug-mill ''  was  in- 
vented, and  has  been  largely  used 
as  an  auxiliary  to  the  steam-power 
machine,  and  has  proved  its  value 


problems,  which  the  other  styles  of 
machines  had  not  brought  to  light, 
and  these  problems  being  too  seri- 
ous for  them  to  solve  satisfactorily, 
a  large  majority  of  the  machines 
never  got  beyond  the  experimental 
stage. 

The  Wellington  Machine  Com- 
pany were  among  the  first  to  start 
an  upright  machine.  They  have 
developed    it    from   a   crude   state 


Fig.  1. 


in  doing  away  with,  the  soak-pit 
process.  It  is  customary  to  attach 
these  pug-mills  to  the  brick  ma- 
chine, letting  them  deliver  the  clay 
directly  into  it. 

It  was  soon  seen  that  these  two 
machines  could  be  combined  into 
one  single  machine,  which  would 
be  advantageous  in  many  respects, 
and  quite  promptly  several  hori- 
zontal machines  were  invented  and 
marketed,  but  the  makers  met  new 


until  they  now  think  they  have  one 
that  is  about  perfect.  The  accom- 
panying illustrations  show  two  open- 
top  pug-mills,  each  seven  feet  in 
length,  placed  side  by  side. 

The  clay  is  fed  at  the  right-hand 
end  of  the  rear  one  at  the  point 
marked  C  in  the  plan,  and  the 
tempering  blades  carry  it  in  the 
direction  of  the  arrow  to  the  left- 
hand  end  of  the  pug-mill,  where 
wipers    take    it   through   into    the 


Digitized  by 


Google 


MACHINERY  AND  TRADE. 


237 


right-hand  end  of  the  front  pug- 
mill  at  D,  where  seven  wipers  on 
this  front  shaft  force  it  downward 
between  the  presses  and  into  the 
press-box.  The  pressure  is  applied 
at  the  right  moment,  forcing  the 
clay  through  a  die  of  the  usual 
pattern  into  the  molds,  which  are 
ejected  in  the  usual  manner. 

The  presses  consist  of  heavy 
wings,  J  and  K,  cast  on  four-inch 
round  steel  shafts  E  and  F.  Their 
movement  is  oscillating,  having  the 
motion  of  a  quarter  circle,  as  shown 
by  the  dotted  lines.  They  stand 
open  and  facing  each  other  while 
the  wipers  on  the  shaft  B  fill  below 
and  between  them.  The  material 
is  fed  to  the  presses  with  ease  and 
surety.  The  front  tempering  shaft 
is  directly  over  and  parallel  with 
the  presses,  and  runs  three  revolu- 
tions to  each  mold  of  brick.  The 
blades  on  the  left-hand  portion  of 
this  shaft  are  given  the  proper 
pitch  or  bevel  to  keep  that  part  of 
the  pug-mill  over  the  presses  com- 
pletely with  the  clay.  Then  di- 
rectly over  the  presses  the  shaft 
carries  seven  wipers,  D,  which  force 
the  clay  down  between  the  presses. 

When  the  pressure  is  put  on  by 
the  operator  at  the  front  of  the  ma- 
chine, the  presses  move,  both  at  the 
same  time,  as  shown  by  the  dotted 
lines,  to  the  lower  position,  also 
shown  by  the  dotted  lines.  This 
forces  the  clay  downward  through 
the  die,  H,  into  the  molds  below. 
The  presses  remain  in  the  lower  po- 
sition until  the  mold  has  been 
ejected,  when  they  return  promptly 
to  the  upper  position,  and  there 
stand  wide  open  until  again  filled. 

In  the  first  machine  of  the  Well- 
ington people  the  face  of  the  press 
came  within  four  inches  of  the  die. 
The  results  were  not  satisfactory, 
and  they  studied  to  see  what  was 
wrong.  They  tried  the  next  machine 


with  the  face  of  the  press  six  inches 
from  the  die,  and,  getting  better  re- 
sults, increased  this  distance  in  each 
succeeding  machine  until  now,  in 
the  pressing  chamber  G,  it  is  nearly 
fifteen  inches  from  the  die  to  the 
face  of  the  presses  when  in  their 
lowest  position.  This  gives  a  large 
body  of  clay  between  the  presses  and 
the  mold,  and  insures  at  all  times 
an  absolutely  even  and  perfect  distri- 
bution and  equality  of  pressure  on 
each  brick.  The  deep  press-box  also 
avoids  danger  from  trouble  with 
large  stones  or  other  obstructions 
getting  between  presses  and  dies, 
that  occasionally  do  get  in  machines 
through  gross  carelessness. 

On  the  right  hand  end  of  the  rear 
shaft  is  a  disc,  with  steel  wrist-pin 
carrying  an  arm  reaching  to  a  ^*boll 
crank,"  or  loose  arm  supported  at 
the  end  of  the  front  press-shaft. 
The  loose  arm  is  given  a  reciprocat- 
ing motion  of  a  quarter  circle.  On 
the  press  shaft  is  rigidly  attached  a 
notched  casting,  the  edge  carrying 
the  notches  also  being  a  quarter 
circle.  The  loose  arm  carries  a '  *dog' ' 
pivoted  at  the  rear  end.  The  regu- 
lating handle  at  the  front  of  the 
machine  is  connected  with  a  casting, 
by  means  of  which  this  dog  is  kept 
entirely  out  of  the  notches,  or 
allowed  to  drop  into  any  particular 
notch  required.  The  regulating 
handle  has  a  spring  clutch,  such  as 
is  commonly  used  on  agricultural 
machinery,  whereby  the  placing  of 
this  clutch  in  the  notches  of  the 
casting  by  the  side  of  it, engages  the 
'*dog"  in  the  corresponding  notches 
on  the  regulating  arm.  Right  here 
are  two  little  points  that  are  of  value, 
and  contained  in  no  other  device. 
The  regulating  arm  is  always  sta- 
tionary, and  the  pressure  can  be 
changed  at  any  part  of  the  stroke  of 
the  press.  In  all  others  the  regu- 
lating device  is  in  motion,  and  the 
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man  in  regulating  the  pressure  has 
to  follow  its  motion  with  his  hand, 
and  also  watch  the  motion  of  the 
press  to  catch  some  particular  mo- 
ment when  the  pressure  can  be 
changed. 

SAFETY    DEVICES. 


The  stone  relief  door  is  a  little 
gem  of  mechanical  ingenuity  and 
perfection.  The  toggle  principle  is 
used.  In  the  figures  2  and  3,  R  is 
the  lug  to  which  the  upper  joint  is 
hinged .  W  W  are  the  arms  making 
the  toggle.  J  J  J,  the  joints  of  the 
toggle.  Z,  the  door.  P  shows  a 
side  view  of  the  end  of  the  die.  S, 
the  spring,  and  X,  a  movable  clip 
regulating  the  tension  of  the  spring, 
and  T  the  small  lug  or  projection  on 
the  lower  arm  of  the  toggle.     When 


the  door  is  shut  as  in  Fig.  2  the 
door  is  rigidly  held  to  place,  but  as 
the  middle  joint  is  set  just  a  little 
outside  of  a  straight  line  between 
the  other  two  joints,  any  dangerous 
pressure  will  force  the  door  open 
into  the  position  as  shown  in  Fig. 
3.  Whenever  the  operator  wishes 
to  open  one  or  more  of  the  doors  he 
takes  hold  of  the  handle  part  of  the 
spring,  S,  and  pulls  towards  him, 
and  a  very  slight  pull  on  this  will 
open  the  door,  while  a  very  heavy 
pressure  on  the  door  itself  is  re- 
quired to  open  it.  It  will  be  no- 
ticed that  the  lower  arm  of  the 
toggle  consists  of  two  pieces.  These 
are  slotted  and  held  by  a  bolt,  al- 
lowing the  lengthening  of  this  arm 
as  the  edge  of  the  door  wears  off. 


The  above  is  a  section  showing 
the  stuflBng-box  as  used  at  the  four 
places  where  the  press  shafts  pass 
through  the  main  heads.  A  is  the 
shaft,  B  the  head,  C  the  stuffing- 
gland,  D  D  the  bolts  for  tightening, 
and  E  the  packing.  By  use  of  this 
device  the  mud  and  water  is  per- 
fectly and  absolutety  kept  from  the 
bearings  and  wearing  surfaces. 
Also,  again  refer  to  the  small  plan 
drawing  accompanying  the  large 
cut.  This  shows  the  location  of 
bearings  and  stuffing-boxes  for  the 
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pug-mill  shafts.  Note  that  the 
bearings,  A,  are  located  entirely 
outside  the  head,  and  the  stuffing- 
box,  B,  is  at  the  point  where  the 
shafts  pass  through  the  heads. 
They  are  simply  regulated  by  the 
bolts  on  the  outside  of  the  head. 

It  is  claimed  that  these  machines 
will  mold  brick  at  the  stiffest  pos- 
sible consistency  that  is  practical, 
and  fill  them  all  perfectly  square. 
The  machines  are  made  by  the 
Wellington  Machine  Co.,  of  Well- 
ington, 0.,  of  which  C.  McDermott 
is  secretary. 


GOOD   POINTS   OF   A   STREET 
SWEEPER. 

It  is  claimed  for  the  Champion 
street  sweepers  that  they  will  move 
from  two  to  four  inches  of  wet  mud 
street  accumulations  into  windrows 
with  one  team  of  horses  to  each 
machine ;  that  they  will  clean  street 
car  tracks  of  snow  three  to  six 
inches  deep  ;  that  they  will  leave  the 
streets  cleaner  than  the  most  care- 
ful work  done  by  hand,  shovels  and 
brooms,  at  one-tenth  the  cost  of  the 
latter  ;  that  they  will  sweep  equally 
well  on  asphalted,  blocked,  cobble- 
stoned,  macadamized,  and  brick- 
paved  streets  ;  that  one  steel  broom 
in  constant  use  will  wear  from  ten 
to  fourteen  weeks,  and  will  outwear 
from  ten  to  twenty  of  the  usual  rat- 
tan brooms  ;  that  in  short  the  ma- 
chines will  save  their  cost,  broom 
and  all,  in  half  the  first  year's  use. 
The  frame  of  the  machine  is  of 
clear  and  thoroughly  seasoned  hard 
wood,  which  affords  the  advantage 
of  making  them  much  lighter,  and 
more  durable  than  can  be  done  by 
using  ordinary  lumber  and  an  iron 
frame.  All  the  parts  of  both  cast 
and  wrought  iron  are  faced  wher- 
ever there  is  any  friction.  Some 
sweepers  are  so  constructed  that  the 
bearings   and   journals  of   all   the 


shaftings  are  always  binding  against 
one  another,  resulting  in  a  contin- 
ual wearing  and  breaking.  In  the 
''Champion''  this  difficulty  is  over- 
come by  the  introduction  of  a  self- 
equalizing  balance  bar,  which  al- 
lows the  sweeper,  while  at  work,  to 
adjust  itself  to  any  inequalities  in 
the  roadway,  causing  each  bearing 
to  do  its  own  work.  The  most  ef- 
fectual point  about*  the  ''Cham- 
pion" machine  is  that  the  power 
used  is  secured  "direct  from  the 
driving  point,"  to  the  end  of  the 
brush,  from  which  the  most  work 
is  expected,  without  the  interven- 
tion of  any  counter-shafts  or  the 
transmission  of  power.  The  gear- 
ing of  some  sweepers  is  underneath 
the  platform,  close  to  and  in  front 
of  the  broom,  thereby  exposing  it 
to  all  the  dust  and  dirt  which  is 
thrown  up  by  the  revolutions  of  the 
broom,  causing  a  cutting  away  of 
the  gear  wheels  and  journals,  also 
constant  and  unnecessary  wear  of 
the  machinery  to  such  an  extent 
that,  in  constant  use,  it  is  necessary 
to  renew  the  gearing  about  once  a 
month.  In  the  "Champion"  the 
bearings  and  journals,  are  properly 
boxed  and  covered — the  only  gear- 
ing about  the  machine  being  two 
small  pinion  gear  wheels  on  the 
end  of  the  shaft  and  practically  be- 
hind the  broom,  and  the  bearings 
of  these  and  the  wheels  themselves 
are  covered,  thus  protecting  them 
from  all  dirt  and  dust,  and  they 
will,  consequently,  wear  longer  and 
easier. 


AN  IMPROVED  BRICK  MACHINE. 
The  catalogue  of  the  Decatur 
Leader  Manufacturing  Company, 
of  Decatur,  Illinois,  for  1893,  is 
out.  In  introducing  it,  the  pro- 
prietors state  that  they  have  spared 
neither  expense  nor  effort  to  bring 
their  machinery  up  to  the  highest 
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standard  of  excellence.  They  have 
made  many  improvements  during 
the  last  year,  which  are  shown  in 
the  cuts  in  their  new  catalogue. 
Special  attention  is  direted  to  their 
largest  and  heaviest  brick  ma- 
chine with  automatic  cutter,  sepa- 
rator and  sander,  which  they  claim 
is  complete  in  every  detail  and 
mammoth  in  weight  and  strength. 
They  describe  it  thus  : 

'* Among  its  many  conveniences 
are  friction  clutch  pulley,  operated 
from  any  point,  roller  feeder  in 
hopper,  hinge  and  safety-pin  at 
die  end  to  avoid  breakages,  im- 
proved double  end  thrust  bearings, 
either  lubricating  or  dry  dies, 
forged  steel  augur  shaft  five  inches 
at  largest  diameter,  all  steel  shafts, 
powerful  gearing,  ample  bearings, 
perfect  lubrication.  The  temper- 
ing knives  are  in  pairs  clamped  on 
shaft  and  may  be  removed  inde- 
pendent of  the  rest.  Hard  iron 
screw  or  augur  carefully  ground. 
Dies  and  attachments  may  be  had 
for  making  side  cut  bricks,  hollow 
blocks,  such  as  fire-proofing,  build- 
ing blocks  and  drain  tile.  A  ma- 
chine of  this  size  is  usually  rated 
at  fifty  to  eighty  thousand  brick 
per  day  of  ten  hours.  We  prefer 
to  underrate  rather  than  overrate 
its  capacity,  believing  it  will  not 
diminish  the  number  of  our  sales 
and  that  our  patrons  will  feel  that 
our  goods  will  come  fully  up  to 
their  expectations  at  all  times  and 
under  favorable  conditions  greatly 
exceed  them.  We  guarantee  35,- 
000  brick  per  day  of  ten  hours  un- 
der ordinary  conditions  ;  with  good 
clay,  well  prepared,  50,000  brick, 
and  recommend  fifty-horse  power. 
The  machine  without  cutting  table 
occupies  a  floor  space  of  six  feet 
four  inches  by  thirteen  feet  with 
automatic  cutter  six  feet  four 
inches  by  twenty-seven  feet  to  off- 


bearing  belt,  which  is  twelve  feet 
long  unless  extra  length  is  or- 
dered ;  with  side  cut  die  and 
board  delivery  table  six  feet  four 
inches  by  twenty  feet. 

**The  driving  pulley  is  fifty-four 
inch  diameter  by  twelve  inch  face,, 
and  should  run  about  one  hundred 
and  fifty  revolutions  per  minute. 
Height  to  top  of  hopper,  fifty-two 
inches.  Height  over  all,  sixty-one 
inches.  Estimated  weight,  12,000 
pounds.  For  paving,  foundation, 
and  sewer  brick,  a  dry  die  is  pre- 
ferred, owing  to  the  fact  that  it 
offers  more  resistance  and  com- 
presses more  clay  into  the  brick 
than  lubricating  dies.  For  build- 
ing and  general  purpose  brick  a 
lubricating  die  is  preferred  because 
the  bricks  are  not  so  dense,  require 
less  power  to  operate  the  machine 
and  dry  and  burn  quicker." 

Much  information  is  given  re- 
garding the  other  clay-working 
machinery  of  this  firm,  together 
with  illustrations. 


NOTES. 

Carroll,  Vick  &  Co.,  Toronto, 
Ont.,  will  erect  a  shale  paving 
brick  plant. 

The  Hocking  Clay  Manufactur- 
ing Company,  Logan,  Ohio,  has 
just  contracted  with  the  Frey- 
Sheckler  Company,  for  one  of  their 
double  die  steam-power  repressing 
machines. 

The Frey-Sheckler  Company,  Bu- 
cyrus,  Ohio,  have  just  closed  a  con- 
tract with  T.  M.  Walker,  of  Des 
Moines,  Iowa,  for  a  complete  plant 
of  machinery,  also  dry  house  for 
the  manufacture  of  paving  brick. 
The  outfit  consists  of  the  following: 
No.  1  Bucyrus  Giant  Brick  Ma- 
chine, with  automatic  cutting  table; 
No.  5  double  gear  pug-mill,  two 
nine-feet  diameter  all  iron  and  steel 
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dry  pans,  one  hoisting  drum,  clay 
cars,  elevators,  tailing's  crushers, 
dump  cars,  all  transmitting  ma- 
<3hinery  and  a  Bucyrus  Steam  Tun- 
nel Drier  of  50,000  daily  capacity. 

The  H.  Nichols  Company,  New 
Lexington, Ohio,  has  just  contracted 
for  a  complete  set  of  machinery  from 
The  Frey-Sheckler  Company  for 
a  capacity  of  50,000  brick  daily. 
The  outfit  consists  of  one  of  their 
largest  machines,  compound  crush- 
er, pug  mill,  cutting  tables,  etc. 

The  Galesburg  Brick  and  Terra 
Cotta  Company,  Galesburg,  111., 
has  just  contracted  with  the  Frey- 
Sheckler  Company,  of  Bucyrus, 
Ohio,  for  one  of  their  Bucyrus 
Steam  Tunnel  Driers,  90,000  daily 
capacity.  This  will  be  one  of  the 
largest  steam  tunnel  driers  in  the 
west. 

The  Canton  Brick  Company,  Can- 
ton, Ohio,  has  just  purchased  a 
complete  outfit  of  machinery  from 
the  Frey-Sheckler  Company,  in- 
cluding a  No.  1  Bucyrus  Giant 
Brick  Machine,  Wellsville  Side-cut 
Table,  tailing's  crusher  and  one 
double  die  steam-power  repressing 
machine. 

The  relative  economy  of  different 
street  pavements  depends,  it  is  evi- 
dent, upon  the  cost  of  maintaining 
the  pavement  in  good  order  for  a 
period  of  years,  and  not,  as  is  too 
often  assumed,  on  the  first  cost,  or 
the  life  of  the  pavement.  Some  in- 
teresting figures  bearing  upon  this 
subject  will  be  found  in  the  adver- 
tisement of  the  Warren-Scharf  As- 
phalt Paving  Company,  in  this  is- 
sue. 


The  Frey-Sheckler  Company  has 
supplied  the  Canon  Brick  and  Tile 
Manufacturing  Company,  Canon 
City,  Colo.,  with  one  of  their  nine- 
feet  diameter  all  iron  and  steel  dry 
pans  and  No.  5  pug-mill. 

The  Frey-Sheckler  Company,  Bu- 
cyrus, Ohio,  has  recently  sold  a 
complete  outfit  of  their  machinery 
to  the  J.  Switzer  Pressed  Brick 
Company,  Blossburg,  Mont.,  com- 
prising a  No.  2  Giant  Brick  Ma- 
chine, Wellsville  Cutting  Table, 
one  nine-feet  diameter  all  iron  and 
steel  dry  pan.  No.  5  double  gear 
pug-mill  and  one  of  their  double 
die  steam-power  repressing  ma- 
chines. 

The  Frey-Sheckler  Company  has 
just  sold  a  complete  plant  of  ma- 
chinery to  J.  Meeks,  Briggs  &  Co., 
Superior,  Neb.,  for  their  new  pav- 
ing brick  plant  to  be  erected  at 
Table  Rock,  Neb.  The  outfit  con- 
sists of  one  of  their  large  Giant 
machines,  automatic  cutting  table, 
two  nine-feet  diameter  dry  pans, 
No.  5  pug-mill,  tailings  crusher, 
screens,  100  horse-power  engine 
and  two  75  horse-power  boilers. 

.  A  movable  earth  and  rock  exca- 
vator, 300  feet  long,  having  a  can- 
tilever arm  projecting  over  the 
waste  bank  120  feet,  is  being  de- 
signed by  Mr.  Henry  Goldmark,M. 
Am.  Soc.  C.  E.,  of  Chicago,  for  use 
on  the  drainage  canal  of  the  Sani- 
tary District.  It  consists  of  a  Howe 
truss  span,  supported  by  two  tow- 
ers, 40  feet  high,  placed  on  each 
side  of  the  cut.  Two  cars  of  five 
yards  capacity  each  will  be  raised 
and  transported  at  a  time.  Its  es- 
timated capacity  is  700  cubic  yards 
per  hour. 
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The  annual  appropriation  bill  in  Wor- 
cester, Mass.,  includes  $100,000  for  high- 
ways, $45,000  for  streets,  and  $16,000  for 
parks. 

City  Engineer  Doremus,  of  Salt  Lake 
City,  has  mapped  out  a  ten-mile  boulevard. 
The  report  submitted  by  him  to  the  coun- 
cil was  referred  back  for  an  estimate  of 
cost  of  construction. 

B.  R.  Morton,  city  engineer  of  Newport, 
Ky.,  writes  that  bids  were  invited  for 
brick  streets  and  the  construction  of  sew- 
ers, but  a  question  having  arisen  as  to  the 
validity  of  the  bonds  proposed  to  be  issued, 
the  same  were  recalled  until  a  test  coula 
be  made. 

A  committee  representing  the  select  and 
common  councils  of  Erie,  Pa.,  has  recently 
made  a  brick  pavement  investigating  trip. 
The  party  visited  Youngstown,  Canton, 
Pittsburgh,  Wheeling,  Columbus  and  other 
cities  where  brick  pavement  has  been 
adopted  for  use  instead  of  stone  or  asphalt. 
The  Erie  gentlemen  were  surprised  to  learn 
that  concrete  foundations  are  not  in  use 
in  the  cities  visited.  Slag  from  gas-houses 
and  broken  stone  are  considered  better 
than  concrete. 

The  report  of  F.  A.  Dunham,  city  engineer 
of  Dunkirk,  N.  Y.,  for  the  street  work  done 
during  the  last  two  years,  shows  the  con- 
struction of  7,229  feet  of  sewers,  from  ten  to 
fifteen  inches  in  diameter,  at  a  total  cost  of 
$8,745.59 ;  the  construction  of  48,423  square 
yards  of  brick  pavement,,  with  concrete 
foundations,  at  a  cost  of  $130,904;  7,438 
square  yards  of  brick  pavement  with  bro- 
ken stone  foundation  at  a  cost  of  $16,621.07, 
and  28,857  square  yards  Telford-macadam 
pavement  at  a  cost  of  $47,686.36. 

CONTEMPLATED  WORK. 

Areola,  111.,  is.  still  talking  of  paving  her 
streets. 

Lewistown,  Mont.,  is  agitating  the  pav- 
ing question. 

There  is  talk  of  paving  La  Porte  street, 
Plymouth,  Ind. 

Park  Avenue  West,  Mansfield,  Ohio,  will 
probably  be  paved. 

W.  D.  Riddell  of  Xenia,  Ohio,  reports  an 
active  discussion  of  the  street  paving 
question  in  that  city. 


Plans  are  being  made  for  the  paving  and 
sewering  of  Main  street,  Clyde,  O. 

Yamhill  street,  Portland,  Ore.,  will  prob- 
ably be  paved  with  asphalt  or  bituminous 
rock. 

Ninth  and  Fifteenth  streets,  Kansas 
City,  Mo.,  will  probably  be  paved  with  as- 
phalt. 

Wichita,  Kan.,  is  preparing  to  tear  up 
her  Jasperite  pavements  and  lay  asphalt 
in  their  place. 

Monroe,  Mich.,  has  issued  $25,000  worth 
of  bonds  to  do  paving  with  during  the 
coming  summer. 

L.  E.  Browne,  city  engineer  of  Richmond, 
Ind.,  writes  that  considerable  macadamiz- 
ing of  streets  is  to  be  done  in  that  city 
during  the  summer. 

The  Indianapolis,  Ind.,  board  of  public 
works  has  decided  to  make  some  experi- 
ments with  granite  paving  on  Georgia  and 
South  Meridian  streets. 

The  city  clerk  of  Warsaw,  Ind.,  writer 
that  the  question  of  paving  streets  this 
season  is  being  discussed,  but  nothing  def- 
inite has  been  decided  upon  yet. 

City  Engineer  Place,  of  Cortland,  N.  Y.^ 
writes  that  as  soon  as  the  sewerage  ques- 
tion is  disposed  of  the  village  will  adopt 
some  definite  plan  for  street  improvement. 

Geo.  T.  Day,  city  clerk  of  Union  City^ 
Ind.,  writes  that  the  street  paving  question 
is  being  agitated  by  the  property-owners. 
Several  streets  will  be  graded  and  graveled 
this  season. 

An  active  discussion  of  the  paving  ques* 
tion  is  in  progress  in  Des  Moines,  la.  A 
number  of  streets  are  to  be  paved^  and  a 
selection  of  the  kind  of  pavement  to  be 
used  is  yet  to  be  made. 

The  appropriations  already  made  by  the 
council  of  Baltimore,  Md.,  for  street  pav- 
ing this  year,  amount  to  a  little  over 
$1,200,000;  and  additional  appropriations 
to  the  amount  of  $1,000,000  for  repaving, 
will  probably  be  made. 

Riverside  avenue,  from  Monroe  to  Divis- 
ion street,  Spokane,  Wash.,  will  probably 
be  paved  witn  granite  blocks  at  an  esti- 
mated cost  of  $70,000.  Howard  street, 
from  Sprague  to  Main  avenue,  is  to  be 
paved.  Work  on  other  streets  is  contem- 
plated. 
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H.  H.  Wagoner,  city  enginer  of  Hunting- 
ton, Ind.,  reports  that  street  improve- 
ments there  may  include  the  extension  of 
Division  street  to  First,  the  widening  of 
First  street,  and  the  improvement  of  Jef- 
ferson and  Lafontaine  streets. 

The  amount  of  paving  which  will  be  done 
in  Buffalo,  N.  Y.,  this  year  will  slightly  ex- 
ceed that  of  last  year,  during  which  twen- 
ty-four miles  of  streets  were  paved,  at  a 
total  expense  of  $1,268,310.52.  The  pave- 
ments are  to  be  principally  asphalt. 

The  Philadelphia  Common  Council  has 
appropriated  $400,000  for  the  purpose  of 
repaving  small  streets  with  asphalt.  This 
is  an  effective  step  in  the  direction  of  keep- 
ing the  city  clean  and  of  lessening  the 
danger  of  disease  in  the  poor  and  populous 
districts. 

From  $12,000,000  to  $16,000,000  will  be 
spent  for  public  works  under  the  special 
assessment  system  in  Chicago  this  year. 
The  commissioner  of  public  works  has  al- 
ready let  eight  hundred  contracts  for 
street  improvements,  the  aggregate  cost  of 
which  will  be  about  $3,000,000.  Contracts 
involving  a  much  larger  amount  are  yet  to 
be  let.  This  will  include  asphalt,  cedar 
block,  macadam,  and  granite  block  pave- 
ments. 

It  is  reported  that  plans  are  in  prepara- 
tion looking  to  the  parking  of  Grant  ave- 
nue, Denver,  Colorado,  throughout  its  en- 
tire length.  The  contemplated  improve- 
ments include  the  construction  of  two 
macadamized  driveways,  each  twenty-five 
feet  wide.  Between  the  driveways  a  space 
fifteen  feet  wide  is  to  be  set  apart  for  a 
lawn,  in  the  center  of  which  a  row  of  shade 
trees  is  to  be  planted.  Trees  will  also  be  set 
on  either  sidewalk,  so  as  to  make  the  ave- 
nue one  of  the  most  attractive  residence 
streets  in  Denver. 

CONTRACTS  TO  BE  LET. 

Lima,  Ohio,  will  pave  the  public  square 
with  brick. 

Third  street,  St.  Paul,  Minn.,  is  to  be  re- 
paved  this  summer. 

About  twenty  streets  of  Milwaukee,  Wis., 
are  to  be  paved  with  cedar  blocks. 

The  Norwood,  Ohio,  council  has  voted  to 
advertise  for  bids  for  improving  three 
streets. 

Parts  of  Glessner  avenue,  Park  avenue 
and  Bowman  street,  Mansfield,  O.,  are  to 
be  paved. 

West  Main  street,  from  the  Ohio  canal 
to  the  west  line  of  Henry  street,  Massillon, 
0.,  will  be  paved. 

The  board  of  public  works  of  Knoxville, 
Tenn.,  has  been  instructed  to  advertise 
for  bids  for  brick  paving. 


The  Ottawa,  Ontario,  Board  of  Public 
Works  has  voted  to  pave  Rideau  street 
with  asphalt,  at  a  cost  of  $70,000. 

Ordinances  have  been  passed  for  the 
grading,  draining  and  improving  of  Paulin 
and  Lydia  streets,  Youngstown,  O. 

A.  B.  Phillips,  of  Ashtabula,  Ohio,  writes 
that  contracts  for  10,000  square  yards  of 
brick  paving  will  be  let  about  May  1. 

The  city  engineer  of  Albany,  N.  Y.,  is 
preparing  estimates  for  paving  in  nine 
streets  with  granite  blocks,  and  one  with 
asphalt. 

East  Berry  street,  Ft.  Wayne,  Ind.,  from 
Barr  to  Monroe  streets,  a  distance  of  about 
1,200  feet,  is  to  be  paved  with  brick  or 
asphalt. 

The  city  clerk  of  Marshalltown,  la.,  will 
receive  bids  until  April  10  for  27,317  square 
yards  of  brick  paving  and  10,640  lineal  feet 
of  stone  curbing. 

Asphalt  paving  to  cost  about  $46,000,  has 
been  ordered  at  Pasadena,  Cal.  The  es- 
timated cost  of  the  paving  is  twenty-five 
cents  per  square  foot. 

Proposals  will  be  received  at  the  office  of 
the  commissioners,  Washington,  D.  C,  un- 
til April  13  for  furnishing  granite  curbing 
and  granite  paving  blocks. 

The  Milwaukee,  Wis.,  Board  of  Public 
Works  have  a  list  of  about  twenty  streets 
to  be  graded,  curbed  and  paved  this  sea- 
son. Stone  curbing  and  cedar  blocks  will 
be  used. 

A  new  paving  ordinance  in  Pekin,  111., 
provides  for  the  paving  with  brick  of  Court 
street  from  Front  to  Fifth;  and  Capitol 
and  South  Fourth  streets,  from  Court  to 
St.  Mary's. 

W.  P.  Butler,  city  engineer  of  Blooming- 
ton,  111.,  writes  that  bids  will  be  received 
in  the  near  future  for  a  brick  street  pave- 
ment five  blocks  long,  about  5,200  square 
yards,  and  for  about  2,700  lineal  feet  of 
stone  curbing. 

Resolutions  have  been  passed  by  the  city 
council  of  Canton,  Ohio,  for  the  improve- 
ment of  North  Market  street  by  paving 
roadway  with  vitrified  street  paving  brick 
on  a  broken  stone  foundation;  also  for 
brick  paving  on  concrete  foundation  on 
Eighth  street. 

Bids  will  be  received  until  April  14th, 
for  curbing  and  paving  in  Ashville,  N.  C, 
requiring  about  11,000  feet  of  curb,  about 
20,000  square  yards  of  granite  paving  and 
about  14,000  square  yards  of  macadam; 
also  for  curbing  and  paving  with  granite, 
or  bricks,  Haywood  street  from  Patton  av- 
enue East  to  Patton  avenue  West,  about 
12,600  square  yards  of  pavement  and  6,500 
feet  of  curb. 
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C.  8.  Rapp,  city  recorder  of  Ogden,  Utah, 
writes  that  proposals  will  be  let  this 
month  for  paving  Twenty-fifth  street  with 
Utah  sandstone  and  asphaltum. 

Resolutions  have  been  passed  providing 
for  the  granite  curbing  and  bituminous 
rock  paving  of  Grove  street  between  Oc- 
tavia  and  Laguna  streets,  in  San  Fran- 
cisco. 

City  Engineer  Morrison,  of  Tacoma, 
Wash.,  has  submitted  to  the  board  of  pub- 
lic works  an  estimate  for  the  paving  of 
Pacific  avenue  with  bituminous  rock,  from 
Seventeenth  to  Twenty-fourth  streets. 
The  total  cost  is  placed  at  $70,000. 

Ordinances  have  been  passed  for  vitrified 
brick  paving  in  Louisville,  Ky.,  on  portions 
of  Barrett,  Avery,  Camp,  Floyd,  Madison, 
Maple,  Speckert  and  Twenty-second  streets 
and  for  boulders  on  one  block  of  Washing- 
ton street.  Ordinances  for  the  improve- 
ment of  various  sidewalks  and  alleys  were 
also  passed. 

T.  L.  McConnell,city  book-keeper  of  Lex- 
ington, Ky.,  writes  that  the  general  coun- 
cil has  accepted  the  plans  and  specifica* 
tions  of  the  surveyor  for  the  reconstruc- 
tion of  the  roadway  of  High  street  from 
Rose  to  Maxwell  street,  a  distance  of  about 
one  and  one-half  miles,  with  asphalt.  The 
bids  are  now  to  be  entertained. 

Forty-nine  streets  or  portions  of  streets 
in  Cleveland,  Ohio,  will  be  repaved  this 
season,  making  a  total  of  over  sixteen 
miles,  at  a  cost  of  $1,198,100.  Most  of  this 
paving  will  be  done  with  dressed  block 
stone,  while  brick  and  common  Medina 
block  will  be  used  for  a  large  percentage. 
Four  streets  will  be  paved  with  asphalt. 

Twelve  miles  of  street  paving  will  be 
laid  in  Dayton,  Ohio,  during  1893.  The 
work  on  some  of  the  streets  to  be  improved 
will  be  let  earlv  in  April  and  the  other 
streets  will  follow  in  rapid  succession  as 
ordinances  can  be  passed  and  published 
and  the  necessary  advertising  for  proposals 
be  completed.  The  board  of  city  affairs  will 
authorize  pavinar  this  year  amounting  to 
about  $800,000.  There  is  much  discussion 
and  diversity  of  opinion  as  to  the  material 
to  be  used. 

The  property  owners  on  East  Burnside 
street,  Portland,  Ore.,  will  put  down  a 
plank  roadway.  The  planks  are  to  be 
sawed  so  that  they  are  three  inches  thick 
at  the  curb  and  five  inches  at  the  other 
end,  making  the  roadway  five  inches  thick 
in  the  middle.  It  is  said  that  planking 
laid  in  this  way  will  last  four  or  five  years 
in  good  condition,  and  by  the  time  it  is 
worn  out,  all  pipes  and  sewer  conduits  will 
be  laid  and  the  property  owners  can  pro- 
ceed to  improve  the  street  in  some  sub- 
stantial manner. 


Streets  ordered  paved  in  Burlington, 
Iowa,  include  North  Eighth,  South  Tenth, 
Smith  and  North  streets,  and  Central  ave- 
nue. The  city  council  has  appropriated 
$10,000  for  street  paving  this  year. 

CONTRACTS  AWARDED. 

Mclntyre  &  Wickham  have  the  contract 
for  paving  Blake  street,  Denver,  Colo. 

The  Acme  Paving  Co.,  of  Indianapolis, 
has  been  awarded  the  contract  to  pave 
Jefferson  street,  Franklin,  Ind. 

Henry  Vogel,  of  Helena,  Mont.,  has  se- 
cured the  contract  for  paving  with  brick. 
Central  avenue  in  Great  Falls,  Mont. 

J.  H.  Bain,  of  G<>ldsboro,  N.  C,  writes 
that  a  contract  has  been  made  for  2,000 
tons  of  shell  rock  for  street  paving  pur- 
poses. 

The  contract  for  the  Fulton  street  pave- 
ment, Toledo,  O.,  has  been  let  to  the  War- 
ren-Scharf  Asphalt  Paving  Company  for 
$377.54.88. 

E.  L.  House  has  been  engaged  to  make 
estimates  and  do  the  engineering  work  on 
the  State  street  paving,  Painesville,  Ohio, 
for  a  consideration  of  $500. 

C.  F.  Lane  writes  that  Herring  &  Straub, 
of  Mansfield,  Ohio,  have  been  awarded  the 
contract  for  brick  paving  in  Berea,  Ohio. 
There  were  sixteen  bidders. 

The  Winona  Construction  Co.  have  se- 
cured a  contract  for  paving  thirty-seven 
blocks  of  business  streets  in  Winona  for 
$118,430.    Galesburg  brick  will  be  used. 

L.  E.  Chapin,  city  engineer  of  Canton, 
Ohio,  writes  that  McKinney  &  McNichols 
have  the  contract  for  grading  Cedar  street, 
23,300  cubic  yards,  at  19  cents  per  cubic 
yard. 

Jacobs  &  Stewart,  of  Norwalk,  0..  have 
secured  the  contract  for  the  paving  oi  Mar- 
ket street,  Sandusky.  Their  bid  ranged 
from  $7,435  to  $9,260,  according  to  the  style 
of  paving. 

J.  W.  James,  of  Sioux  Falls,  S.  Dakota, 
writes  that  about  one  mile  of  two-inch  pine 
six-foot  sidewalk,  has  been  contracted  for 
at  from  thirty-three  to  thirty-five  and  one^ 
half  cents  per  lineal  foot,  and  GOO  feet  of 
twelve-foot  walk,  at  sixty-eight  cents  per 
lineal  foot. 

F.  M.  Shangle,  city  clerk  of  Oskaloosa, 
Iowa,  writes  that  a  contract  for  five  blocks 
of  street  paving  has  been  let  to  N.  S.  Young. 
The  prices  were  as  follows :  Brick  paving, 
including  grading  eleven  inches,  $1.65  per 
square  yard ;  cement  curb,  fifty-six  cents 
per  lineal  foot ;  reset  cement  curb,  twenty 
cents  per  foot;  brick  curb,  twenty-five 
cents  per  foot ;  excess  grade,  thirty  cents 
per  cubic  yard. 
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Austin  Ford  &  Bon,  Cambridgei  Mass., 
have  the  contract  for  2,500  feet  of  North. 
River  flagging  at  S7}4  cents  per  square  foot, 
delivered  on  the  streets.  The  other  bids 
were  the  New  England  Stone  Co.,  Cam- 
bridge, 43  cents  per  square  foot,  and  J.  J. 
Cuddihy  &  Co.,  Boston,  41  cents  per  square 
foot. 

Fred  Hohmann,  village  clerk  of  Blue 
Island,  111.,  reports  that  the  contract  for 
curbing  and  paving  Western  avenue,  from 
Stony  creek  to  Burr  Oak  avenue,  was  let 
to  John  V.  McAdams  at  80  cents  per  lineal 
foot  for  5-inch  limestone  curbing  and  $1.17 
per  square  yard  for  8-inch  cedar  block 
pavement. 

The  following  contracts  have  been 
awarded  in  San  Francisco:  For  grading 
and  macadamizing  Iowa  street  from  Yolo 
to  Nevada,  James  McCoy,  $4,000 ;  for  pav- 
ing with  bitumen  the  crossing  of  Fair  Oaks 
and  Twenty-second,  City  Street  Improve- 
ment Company,  $732 ;  also,  the  crossing  of 
Oough  and  Myrtle  avenue,  $570;  stone 
sidewalks  on  Fulton  from  Broderick  to 
Baker,  Flinn  and  Treacy,  $350. 

Henry  Kelline,  city  clerk  of  Walla  Walla, 
Wash.,  writes  that  L.  R.  Ilawley  has  been 
awarded  the  contract  for  improving  Dr. 
Newell  street,  from  Howard  to  Catharine, 
for  $1,850  and  surplus  earth.  The  work 
■calls  for  3,124  cubic  yards  excavation,  1,171 
cubic  yards  embankment,  3,196  lineal  feet 
sidewalk  six  feet  wide,  92  lineal  feet  side- 
walk twelve  feet  wide,  3,384  lineal  feet 
•curbing,  112  lineal  feet  drain  boxes.  1,753 
lineal  feet  strawing  fifty-six  feet  wide. 

The  following  contracts  for  paving  have 
been  awarded  fn  Kansas  City,  Mo. :  Char- 
lotte street,  from  Fifth  to  Sixteenth,  Bar- 
ber Asphalt  Co.,  $2.60  per  square  yard; 
Eighteenth,  from  Grand  to  Main,  with 
Diamond  vitrified  brick,  F.  P.  McCormick, 
$1.93  per  square  yard ;  Holly,  from  Seven- 
teenth to  Eighteenth,  Barber  Asphalt  Co.. 
#2.50per  square  yard ;  Third,  from  Grand 
to  Wyandotte,  with  Diamond  vitrified 
brick,  F.  G.  Trestrail,  $1.39^^  per  square 
yard. 

George  H.  Fister,  city  clerk  of  Elkhart, 
Ind.,  writes  that  the  council  has  awarded 
the  contracts  for  paving  Jackson  street, 
i^econd  street,  and  Tyler  avenue,  Harrison, 
Marion,  Franklin,  High  and  Pigeon  streets, 
between  Main  and  Second  streets,  to  A.  F. 
Nims  of  that  city.  The  bid  for  paving 
Jackson  street  with  Canton  Malvern  fire 
clay  brick  on  a  crushed  stone  foundation, 
the  interstices  between  the  brick  to  be 
filled  with  Portland  cement,  was  as  follows : 
Vitrified  brick  pavement  complete,  $1.59 
per  square  yard;  curbing  set  complete, 
lorty-tnree  cents  per  lineal  foot;  filling, 
five  cents  per  cuoic  yard;  excavating, 
twenty- three  cents  per  cubic  yard.    The 


pavement  on  the  other  streets  is  to  be  the 
same,  with  the  exception  of  a  gravel  in- 
stead of  crushed  stone  foundation,  and  will 
cost  $1.37  per  square  yard. 

Coiltracts  for  brick  paving  in  Evansville, 
Ind.,  have  been  awarded  as  follows :  Min- 
nehaha Granite.  Co.,  Indianapolis,  Wash- 
ington avenue,  from  Parrett  to  Garvin 
streets,  $1.75  per  square  yard ;  Fifth  street, 
from  Sycamore  to  Pennsylvania  streets, 
$1.70 per  square  yard;  Second  street,  from 
Bay  less  to  Emmett  streets,  $1.67  per  square 
yard.  James  Nugent,  Division  street,  from 
Second  to  Third  streets,  $1.66  per  square 
yard,  and  Ingle  street,  from  Water  to  First 
avenue,  $1.67  per  square  yard. 

E.  H.  Reed,  superintendent  of  streets,  of 
Cambridge,  Mass.,  writes  that  Austin  Ford 
&  Son  have  secured  the  contract  for  15,000 
feet  edgestone.  The  bidders  were :  F.  J. 
Fuller,  Quincy,  straight,  53  cents  per  foot ; 
circle,  $1  per  foot.  Jeremiah  McCarthy, 
Somerville,  straight,  48^^  cents;  circle,  74 
cents.  Wight  <fe  8corgie,Cambridge,straight, 
50  cents ;  circle,  78  cents.  8.  &  R.  J.  Lom- 
bard, Charlestown,  straight,  48  cents ;  cir- 
cle 73  cents.  Austin  Ford  &  Son,  Cam- 
bridge, straight.  46  cents :  circle.  75  cents. 


SeWERAQE. 


Deering,  Me.,  is  in  great  need  of  a  better 
public  sewerage  system. 

The  citizens  of  Alexandria,  Ya.,  are  agi- 
tating the  sewerage  question. 

The  question  of  surburban  sewerage 
drainage  is  agitating  the  citizens  of  Mem- 
phis, Tenn.,  suburbs. 

The  sewage  at  Los  AngeJes,  Cal.,  will  be 
emptied  into  the  ocean  by  means  of  amain 
sewer  seventeen  miles  long. 

Marsden  Manson  and  C.  E.  Grunsky  are 
the  engineers  engaged  in  devising  a  sewer 
system  for  East  Oakland,  Cal. 

E.  L.  House  has  been  engaged  by  the 
council  of  Painesville,  O.,  to  make  esti- 
mates and  do  the  engineering  work  on  the 
Erie-street  sewer  for  $250. 

Donald  McLeod,  who  has  the  contract 
for  building  the  Washington  street  and 
Alabama  street  main  sewers  in  Indianap- 
olis, has  begun  work  on  the  Alabama  street 
sewer. 

Three  ordinances  have  been  compiled  by 
City  Attorney  Williams,  of  Denver,  Colo., 
for  the  construction  of  the  sewer  approved 
by  the  board  of  aldermen.  For  the  North 
Denver  sewer  No.  2  the  estimated  cost  is 
$112,000,  for  the  South  Denver  sewer, 
$126,000,  and  the  short  sewer  connecting  the 
latter  with  the  Capital  Hill  sewer,  $3,500. 
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WilKams  &  Ulrich,  of  Springfield,  0.,  are 
building  a  large  trunk  sewer  at  Richmond. 
It  is  heavy  rock  work,  the  deepest  cut  be- 
ing 33K  fe©t.  The  work  will  be  completed 
by  the  first  of  May. 

The  largest  cement  sewers  made  in  the 
United  States,  of  which  there  is  any  rec- 
ord, were  made  in  Galveston,  Tex.,  for  the 
Twentieth  street  sewer.  These  are  forty- 
two  inches  bore,  three  feet  long,  and  weigh 
about  2,000  pounds  each  section. 

CONTEMPLATED  WORK. 

Huntsville,  Tenn.,  is  discussing  the  sew- 
erage question. 

Cairo,  Ohio,  proposes  to  put  in  a  system 
of  sewers  this  season. 

Alliance,  Ohio,  voted  four  to  one  in  favor 
of  extending  the  sewerage  system. 

Auburn,  Cal.,  is  considering  the  invest- 
ment of  $20,000  on  a  sewerage  system. 

The  ordinance  has  been  passed  for  build- 
ing a  sewer  in  Walnut  street,  Peoria,  111. 

The  Maquoketa,  Iowa,  city  council  is 
considering  the  establishment  of  a  sewer- 
age system. 

The  question  of  sewerage  and  other  pub- 
lic improvements  is  being  introduced  at 
Lockland,  Ohio. 

The  Salt  Lake  City,  Utah,  council  has 
appropriated  $300,000  for  the  proposed 
gravity  sewer  system. 

L.  E.  Browne,  of  Richmond,  Ind.,  reports 
that  some  sewer  work  will  be  done  in  that 
city  during  the  summer. 

Colonel  Delafield,  of  New  York  has 
charge  of  a  force  surveying  for  a  new  sew- 
erage system  for  Palestine,  Texas. 

The  movement  for  a  system  of  sewers  in 
Rome,  N.  Y.,has  taken  form  and  the  adop- 
tion of  the  plans  will  be  voted  upon  by  the 
tax-payers. 

Menasha,  Wis.,  thinks  of  building  a  sew- 
er a  mile  long,  to  empty  into  Lake  Winne- 
bago. The  cost  of  the  proposed  work  is  es- 
timated at  $12,000. 

North  Andover,  Mass.,  has  accepted  the 
report  of  the  Committee  on  Sewerage 
recommending  the  adoption  of  a  system  to 
cost  about  $44,000. 

Plans  have  been  prepared  at  Newark,  N. 
J.,  for  sewers  estimated  to  cost  about  $175,- 
000.  The  city  surveyor  recommends  that 
a  part  to  cost  $108,000  be  constructed  as 
soon  as  possible. 

Frank  Place,  city  engineer  of  Cortland, 
N.  Y.,  writes  that  the  sewer  commissioners 
will  submit  to  popular  vote  a  proposition 
for  the  construction  of  a  system  of  sani-' 
tary  sewers  in  that  village. 


J.  Wesley  Wright,  clerk  of  Bristol,  Pa., 
writes  that  efforts  are  being  made  to  have 
the  state  legislature  repeal  the  debt-limit- 
ing clause  of  the  Boro  Charter,  so  as  to 
erect  a  public  sewer  at  a  cost  of  about 
$50,000. 

T.  H.  Bain,  of  Goldsboro,  N.  C,  writes 
that  a  vote  will  probably  be  taken  about 
the  first  of  May,  on  the  question  of  issu- 
ing bonds  to  the  amount  of  $50,000  for  a 
system  of  sewerage  and  other  public  im- 
provements. 

Frederick  P.  Stearns,  chief  engineer  of 
the  Massachusetts  Board  of  Health,  has 
been  requested  by  the  West  Side  sewer 
commissioners  of  Rochester,  N.  Y.,  to  re- 
vise the  plans  for  the  proposed  sewer  on 
the  west  side  of  the  river. 

An  order  was  passed  by  the  board  of  al- 
dermen of  Brockton,  Mass.,  authorizing  a 
loan  of  $285,000  to  be  used  in  the  construc- 
tion of  the  sewerage  system.  The  common 
council  concurred  with  the  board  of  alder- 
men in  authorizing  the  sewerage  loan. 

City  Surveyor  Adams  has  submitted  two 
sewerage  plans  for  the  eastern  part  of  the 
city  wards  at  Newark,  N.  J.  One  plan  is 
to  run  a  main  sewer  from  the  intercepting 
sewer  at  Avenue  I,  through  Avenue  I,  Ja- 
bez  street,  Berlin  street.  Manufacturers' 
lane.  Ferry  street  to  the  Plank  road,  to 
Lockwood  street.  The  fall  will  be  S}4  feet. 
The  other  plan  provides  for  a  main  sewer 
from  Horatio  street  to  Freeman  street  and 
Passaic  avenue. 

Plans  and  specifications  have  been  pre- 
pared by  the  city  engineer  of  Indianapolis 
for  the  Mississippi  street  trunk  sewer,  trom 
Merrill  street  to  St.  Clair ;  thence  to  Me- 
ridian, thence  to  the  first  alley  north  of 
St.  Joseph  street,  thence  east  to  Delaware 
street,  thence  north  to  Home  avenue^ 
thence  east  to  Central  avenue,  thence 
north  to  Seventh  street.  Length  14,466^ 
feet ;  sizes  eight  feet  to  twelve  inches  cir- 
cular. 

CONTRACTS  AWARDED. 

Contracts  have  been  awarded  for  a  gen- 
eral system  of  sewers  at  Modesto,  Cal. 

Red  Jacket,  Mich.,  has  let  the  contract 
for  a  sewer  system  to  cost  in  the  neighbor- 
hood of  $130,000. 

Frank  L.  Allen,  of  Worcester,  Mass.,  haa 
the  contract  for  building  eight  miles  of 
sewers  for  the  town  of  Bennington,  Vt. 

Twenty-two  thousand  four  hundred  and 
twenty-one  dollars  worth  of  new  sewers 
has  been  contracted  for  at  Monmouth,  111. 

Contracts  have  been  awarded  at  St. 
Paul,  Minn.,  to  P.  Doherty  for  a  sewer  on 
Grand  avenue;  Hansen  &  Johnson,  on 
Milton  street  and  Hague  avenue ;  Patrick 
Thornton,  on  University  street  between 
Urotto  and  St.  Albans  street. 
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CONTBACTS    TO    BE   LET. 

The  Philadelphia  city  oonncil  hat  voted 
to  construct  sewers  in  thirty-two  streets. 

W.  H.  Caldwell,  of  New  Britain,  Conn., 
has  prepared  plans  for  a  sewerage  system 
for  Plainville,  Conn. 

A.  B.  Phillips,  clerk  of  Ashtabula,  Ohio, 
writes  that  sewer  contracts  for  two  streets 
will  be  let  about  April  20. 

Sioux  Falls,  S.  IX,  is  about  to  let  the  con- 
tract for  constructing  thirteen  miles  of 
sewerage,  at  a  total  cost  of  $325,000. 

L.  W.  Fogg,  engineer  for  Latrobe,  Pa., 
writes  that  several  large  sewers  will  be 
built  this  year.    Plans  have  been  adopted. 

W.  J.  Miller,  city  clerk  of  Ann  Arbor, 
Mich.,  reports  that  the  city  has  voted  to 
issue  bonds  for  $30,000  for  the  construction 
of  a  main  sewer. 

Le  Mars,  la.,  is  considering  plans  for 
about  twelve  miles  of  sewers,  estimated  to 
cost  $73,000.  It  is  intended  to  commence 
the  construction  this  spring. 

Bids  will  be  received  by  W.  Ell  wood 
Wynne,  of  Avondale,  Hamilton  county,  O., 
until  April  14,  1893,  for  the  construction 
of  sewers  in  Shiilito  street.  Beach  street, 
Borrman  avenue.  Savoy  Place  and  Bow- 
man avenue  in  District  No.  2. 

W.  P.  Butler,  city  engineer  of  Blooming- 
ton,  111.,  writes  that  bids  will  soon  be  want- 
ed for  a  12-inch  vitrified  pipe  sewer  260 
feet  long,  and  a  15-inch  vitrified  pipe  sew- 
er 760  feet  long. 

Sealed  proposals  will  be  received  at  Day- 
ton, 0.,  until  April  10,  for  furnishing  mate- 
rials and  constructing  storm  sewers  and 
appurtenances.  The  work  on  which  bids 
are  solicited  comprises  about  2,632  lineal 
feet  of  sewer  6  ft.  8  in.  x  8  ft. ;  665  lineal 
feet  of  6  ft.  1  in.  X  7  ft.  3  in. ;  1,335  lineal 
feet  of  6  ft.  8  in.  X  6  ft.  9  in. ;  375  lineal  feet 
of  5  ft. ;  1,200  lineal  feet  of  4  ft.  6  in. 

Bids  will  be  received  by  the  board  of 
city  affairs,  until  April  10,  for  the  construc- 
tion of  storm  sewers  in  the  city  of  Dayton, 
0.  There  will  be  required  about  6,207  lin- 
eal feet  of  sewers;  4,250  cubic  yards  of 
brick  masonry ;  1,300  cubic  yards  of  stone 
masonry ;  1,200  cubic  yards  of  concrete  ma- 
sonry ;  7,760  cubic  yards  excavation ;  15,- 
000  cubic  yards  backfilling;  20,000  feet  of 
lumber ;  five  tons  of  iron  pipe,  and  other 
minor  items. 


WATER-WORKS. 


The  citizens  of  New  Orleans,  La.,  will 
ioon  have  filtered  water  flowing  through 
the  mains.  The  plant  is  almost  complet- 
ed, and  is  one  of  the  largest  in  the  country. 


Ten  thousand  feet  of  six-inch  pipe  and 
smaller  (quantities  of  four,  eight,  and  ten- 
inch  mams  will  be  added  to  the  water- 
works system  at  Holyoke.  Mass. 

The  latest  scheme  of  the  authorities  of 
Hamburg,  Grermany,  to  purify  the  town 
water  supplv  is  to  erect  machinery  for  the 
heating  of  the  water  in  pipes  to  the  boiling 

Soint  before  allowing  it  to  pass  along  the 
istributing  mains  for  consumption  by  the 
people.  Both  typhoid  fever  and  cholera 
bacilli  are  killed  before  even  this  temper- 
ature is  attained,  and,  by  the  adoption  of 
this  method,  it  is  expected  that  the  risks  of 
either  disease  would  be  reduced  to  a  mini- 
mum. 

CONTEMPLATED   WORK. 

Water-works  are  talked  of  at  Hubbard 
and  I.K>ckland,  O. 

Frankfort,  Mich.,  is  discussing  the  wa- 
ter-works question. 

Sturgeon  Bay  and  Waupaca,  Wis.,  pro- 
pose building  water-works. 

Fairport,  N.  Y.,  citizens  have  voted  in 
favor  of  establishing  municipal  water- 
works. 

About  1,300  feet  of  water  main  will  be 
constructed  on  West  Division  street.  Union 
City,  Ind. 

The  people  of  Springfield,  0.,  will  make 
an  addition  to  the  equipment  of  the  city 
water-works  that  will  cost  $125,000. 

The  water-works  question  is  agitated  at 
Milton,  Ohio,  Doylestown,  Ohio,  Frostburg, 
Md.,  Garfield,  Wash.,  Buffalo,  Wyo.,  Harri- 
man,  Tenn.,  Washington,  Kan.,  Waupaca, 
Wis.,  Fowler,  Ind.,  Doon,  la.,  Centervilley 
la..  Cascade,  la.,  Grundy  Center,  la.,  Sil- 
ver Plume,  Colo.,  and  Jacksonville,  Texas. 

M.  M.  Moore,  clerk  of  the  Columbus,  Ga., 
council,  reports  that  the  council  has  ap- 
pointed a  committee  to  investigate  as  to 
the  cost  of  water  supply  for  the  northern 
portion  of  the  city.  This  may  necessitate 
additional  works,  as  the  system  now  in  use 
is  on  the  gravity  plan,  and  at  present  the 
pressure  is  not  great  enough  to  answer  the 
purpose. 

CONTRACTS  AWARDED. 

Moweaqua,  111.,  has  contracted  for  a  sys- 
tem of  water-works. 

Greenfield,  Ind.,  has  contracted  for  a 
water-works  plant  to  cost  $40,000. 

The  contract  has  been  awarded  for  water- 
works at  Atlantic  Highlands,  N.  J. 

R.  W.  Havens,  city  engineer  of  Dallas, 
Tex.,  writes  that  the  city  has  let  the  con- 
tract for  twelve  car  loads  of  water-pipe  to 
the  Howard  Harrison  Iron  Co.,  of  Besse- 
mer, Ala. 
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C.  B.  Talbot  has  agreed  to  furnish  Ta- 
coma,  Wash.,  with  a  supply  of  20,000,000 
gallons  a  day  pure  mountain  water  for 
1852,600. 

About  two  miles  of  water  mains  will  be 
added  to  the  water-works  at  Marion,  Ind., 
John  Cameron  has  the  contract  for  doing 
the  work. 

The  contract  has  been  let  to  construct 
the  extension  of  the  city  water-works  sys- 
tem at  Fairbury,  111.  Chas.  T.  Tobin,  of 
Hillsboro,  was  awarded  the  contract. 

The  city  council  of  Portland,  Ore.,  has 
let  contracts  for  the  construction  of  a  steel 
pipe  line  to  carry  water  from  Bull  Run  to 
Portland,  a  distance  of  thirty  miles.  The 
contract  for  supplying  11,442,000  pounds  of 
steel  plate  was  let  to  the  Risdon  Iron 
Works  of  San  Francisco.  The  contract  for 
cast-iron  pipes  was  awarded  to  the  Oregon 
Iron  and  Steel  Company.  The  construc- 
tion of  headwords  and  bridges  and  the 
manufacturing  and  laying  of  steel  pipes 
were  let  to  local  bidders,  the  whole  amount- 
ing to  $1,000,000. 

WATER-WORKS   CONTRACTS   TO   BE    LET. 

Topton,  Pa.,  has  voted  in  favor  of  water- 
works. 

Barnesville,  Ga.,  citizens  have  voted  in 
favor  of  a  water-works  system. 

Thomas  Burress,  Jr.,  city  recorder  of 
Jonesboro,  Ark.,  writes  that  that  city  wish- 
es to  grant  a  franchise  for  water-works. 

During  the  present  year,  the  Cedar  Rap- 
ids, Iowa,  Water  Company  will  expend 
$15,000  in  pipes  for  the  extension  of  mains. 

Water-works  will  be  built  at  Greenville, 
Darke  county,  O. ;  Norwood,  O.;  Fullerton, 
Neb.;  Demopolis,  Ala.,  and  Martinsville, 
Va. 

W.  P.  Butler,  city  engineer  of  Blooming- 
ton,  111.,  writes  that  bids  will  be  wanted  in 
the  near  future  for  1,700  feet  of  six-inch  wa- 
ter main. 

The  town  board  of  Cicero,  111.,  has  passed 
an  ordinance  providing  for  laying  water 
pipes  in  Berwyn  and  La  Vergne,  which 
will  cost  about  $57,600. 

J.  P.  Wellman,  city  clerk  of  Keene,  N.  H., 
writes  the  city  will  soon  receive  bids  for 
the  furnishing  of  about  one  mile  of  twelve- 
inch  iron  water  pipe,  with  the  necessary 
Ts,  gates  and  hydrants. 

Sealed  proposals  will  be  received  by  An- 
drew G.  Ankenbauer,  clerk  of  the  board  of 
water-works  and  electric  light  trustees  of 
the  village  of  Reading,  Ohio,  until  April  12, 
1893,  for  three  hundred  tons  of  coated  cast 
iron  pipe  3,  4,  6,  8  and  IQ  inches  internal 
diameter,  six  tons  of  specials,  50  fire  hy- 
drants, single  nozzle  valves;  11  8-inch,  7 


6  inch,  9  4-inch,  9  3-inch,  with  stop  boxes. 
Also  proposals  for  trenching,  laving  and 
back-filling  of  the  above  pipe,  and  for  set- 
ting hydrants,  specials,  valves  and  valve 
boxes. 

New  water  mains  will  be  added  to  the 
water- works  system  of  Milwaukee,  Wip. ; 
pipes  will  be  laid  on  the  following  streets : 
Chambers,  from  Fifth  to  Sixth ;  Holton, 
from  Wright  to  Clarke ;  Ninth,  from  Cham- 
bers to  Ix)cust;  Sixth  avenue,  from  Maple 
to  Windlake  avenue ;  Bishop  avenue,  from 
Potter  avenue  to  Superior;  Lenox,  from 
Homer  to  Deer ;  Lenox,  from  Kinnickinnic 
avenue  to  Russell  avenue;  Grove,  from 
Rogers  to  Lincoln  avenue ;  Twenty-second, 
from  Fond  du  Lac  avenue  to  Wright ;  Wil- 
cox, from  South  Bay  to  the  right-of-way 
of  the  North- Western  Railroad  in  the 
Twelth  Ward;  Lee,  from  Ninth  to  Tenth; 
Park  Hill  avenue,  from  Thirty-first  to 
Thirty-second ;  Murray  avenue,  from  Park 
Place  to  Folsom  Place. 


BRtOQES. 

Montrose  county,  Colo.,  is  at  present 
building  three  new  bridges. 

The  Pacific  Short  Line  is  completing  a 
new  $1,000,000  bridge  at  Sioux  City,  Iowa. 

Dayton,  0.,  wants  a  new  wrought-iron 
bridge  to  span  Wolf  creek  at  Broadway 
street. 

A  pontoon  bridge  over  the  Mississippi 
river  at  Burlington,  la.,  is  being  agitated 
by  the  Hawkeye. 

The  question  of  building  a  bridge  across 
the  river  at  the  foot  of  Post  street,  Spo- 
kane, Wash.,  is  being  agitated. 

Plans  have  been  drawn  for  a  bridge 
across  the  Mississippi  at  Red  Wing,  Minn. 
The  stucture  will  cost  $70,000. 

The  project  of  building  a  bridge  across 
Portage  lake,  between  Houghton  and  Han- 
cock, Mich.,  is  again  being  agitated. 

A  bill  has  been  introduced  in  congress 
authorizing  the  construction  of  another 
bridge  across  the  river  at  St.  Louis,  Mo. 

The  bill  bonding  Cuyahoga  county,  Ohio, 
$160,000  for  the  purpose  of  building  the  new 
Brooklyn-Brighton  bridge,  has  become  a 
law. 

A  new  $20,000  bridge  is  wanted  at  West 
Court  street,  Kankakee,  111.,  and  an  effort 
is  being  made  to  secure  the  amount  by 
subscription. 
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A  committee  of  business  men  and  tlbc- 
payers,  of  Dubuque,  Iowa,  are  asking  tne 
council  to  construct  a  draw-bridge  across 
the  mouth  of  the  ice  harbor  to  connect 
with  the  roadway  to  the  high  bridge  along 
the  old  levee.  They  claim  that  it  is  a  bet- 
ter means  of  getting  a  new  approach  to  the 
bridge  than  by  extending  Fourth  street, 
which  will  cost  $100,000  and  the  cost  of  the 
draw-bridge  is  estimated  at  $15,000. 

Coon  River  at  Eighteenth  and  Grand 
avenues,  Des  Moines,  la.,  will  be  spanned  by 
a  new  bridge.  The  approach  or  apron  will 
be  248  feet  long  while  the  bridge  proper 
will  be  738  feet  long. 

A  new  bridge  will  be  constructed  across 
the  gorge  at  Niagara  Falls  either  by  the 
Railway  Suspension  Bridge  Company  or 
the  Grand  Trunk  Railway  Company.  The 
proposition  of  the  bridge  company  is  to 
construct  a  double-track  bridge  lower  down 
the  gorge,  with  a  roadway  for  electric  cars 
and  carriages,  besides  footpaths  for  pedes- 
trians. 

Perhaps  the  most  remarkable  electric 
street  railway  bridge  in  the  country,  its 
roadway  being  165  feet  high  and  850  feet 
long,  or  twenty  feet  higher  than  the  road- 
way of  the  Brooklyn  bridge,  was  formally 
opened  by  moonlight  at  Pittsburgh  last 
night.  It  spans  Jack's  run,  and  lets  the 
Pleasant  Valley  electric  street  cars  from 
Pittsburgh  and  Alleghany  into  Bellevue 
and  Avalon,  and  later  to  Sewickly,  along 
the  hills  and  banks  of  the  Ohio  river. 

The  board  of  supervisors  of  Sonoma  coun- 
ty, Cal.,  will  receive  bids  until  May  4th, 
1893,  for  the  construction  of  a  wagon  bridge 
across  Russian  river  near  the  city  of 
Healdsburg,  together  with  plans,  specifica- 
tions, working  details  and  strain  sheets, 
bridge  to  be  400  feet  in  length,  of  two  or 
three  spans,  and  18  feet  roadway.  Bids 
will  l>e  considered  for  both  a  steel  and  iron 
bridge  and  a  combination  truss  bridge. 

R.  B.  Dennis,  city  clerk  of  Des  Moines, 
Iowa,  writes  that  the  following  bids  for 
bridges  have  been  received  by  the  board 
of  public  works:  A.  M.  Raum,  $66,000; 
St.  Louis  Bridge  Company,  $65,980;  Fair, 
Williams  &  Co.,  $64,775;  Missouri  Valley 
Bridge  Company,  $63,500;  Kansas  City 
Bridge  Company,  162,578;  R.  D.  Wharton 
&  Co.,  $61,000;  Canton  Bridge  Company, 
$59,600;  Wisconsin  Bridge  Company,  $59,- 
380;  Youngstown  Bridge  Company,  $58,- 
700 ;  Variety  Iron  Works,  $57,700 ;  Wrought 
Iron  Bridge  Company,  $56,996 ;  St.  Joseph 
Iron  Bridge  Company,  $55,300;  Toledo  Iron 
Bridge  Company,  $54,873;  Massillon 
Bridge  Company,  $49,990;  George  E.  King 
Bridge  Company,  $48,970;  King  Bridge 
and  Manufacturing  Company,  $48,000. 


STREST    UQHTINQ. 

Algona,  la.,  is  discussing  the  question  of 
electric  lights. 

Huntington  Valley,  Pa.,  is  discussing  the 
electric  light  question. 

Frankfort,  Mich.,  is  agitating  the  ques- 
tion of  operating  an  electric  light  plant. 

The  question  of  street  lighting  by  elec- 
tricity is  being  discussed  at  Bradford,  Pa. 

The  DePere,  Wis.,  council  has  granted  a 
franchise  to  an  electric  light  company  for 
a  period  of  ten  years. 

The  clerk  of  Newark,  Ohio,  has  been  in- 
structed to  advertise  for  bids  for  the  con- 
struction of  an  electric  light  plant. 

The  citizens  of  tlie  southeast  district  of 
Portland,  Ore.,  recently  taken  into  the  city 
by  the  new  charter,  are  discussing  the 
electric  street  lighting  question. 

W\  H.  Wilmot,  city  clerk  of  Lambert- 
ville,  N.  J.,  writes  that  the  Lambertville 
Electric  Light,  Heat  and  Power  Co.  are 
preparing  to  erect  a  plant  at  an  early  date. 

Electric  plants  for  street  lighting  pur- 
poses are  to  be  erected  at  Caldwell,  Ohio, 
CarroUton,  Ind.,  Charlevoix,  Mich.,  Fargo, 
N.  D.,  Lancaster,  N.H.,  Manchester,  Conn., 
Newark,  Ohio,  and  Warrensburg,  N.  Y. 

Geo.  H.  Fister,  city  clerk  of  Elkhart. 
Ind.,  writes  that  on  April  5  proposals  will 
be  received  for  fifty  or  more  electric  lights 
to  burn  all  night  and  every  night.  Lights 
are  to  be  located  over  the  center  of  the 
street,  not  less  than  thirty  feet  high  and  at 
every  alternate  square. 

S.  H.  Finley,  city  engineer  of  Santa  Ana, 
Cal.,  writes  that  the  water-works  erected 
by  that  city  two  years  ago  has  proved  such 
a  grand  success  that  the  board  of  trustees 
are  contemplating  putting  in  an  electric 
light  plant  in  connection  with  it,  and  will 
probably,  in  the  near  future,  advertise  for 
bids  for  that  purpose. 

A  street-lighting  ordinance  in  Omaha, 
Neb.,  provides  for  the  placing  of  forty-four 
2,000  candle  power  arc  lights  at  that  many 
railway  and  street  intersections.  The  or- 
dinance provides  that  the  different  rail- 
way companies  shall  pay  for  the  rental  for 
all  lights  placed  at  the  intersections  along 
their  respective  lines. 

H.  M.  Miles,  of  Michigan  City,  Ind., 
writes  that  the  Lake  City's  Electric  Rail- 
way Co.  has  been  awarded  the  contract  to 
light  the  city  and  will  construct  a  combi- 
nation plant.  The  contract  for  the  same 
has  been  let  to  the  General  Electric  Co., 
of  Chicago,  for  $225,000.  The  contract  price 
per  lamp  for  lighting  the  city  is  $75  per 
year  for  lamps  burning  until  midnight, 
and  for  each  hour  after  midnight  60  cents 
per  lamp  per  month.  Arc  lamps  per 
month,  $8. 


Digitized  by 


Google 


250 


MUNICIPAL  ENGINEERING. 


RUBUO    RARKS. 

The  old  cemetery  site,  Laporte.  Ind.,  will 
be  transformed  into  a  city  park. 

Seattle,  Wash.,  is  to  have  a  public  park 
on  the  shore  of  Lake  Washington. 

The  city  of  Great  Falls,  Mont.,  has  at  its 
disposal  $40,000  for  the  purchase  of  parks. 

A  new  park  bill  provides  for  the  division 
of  Kansas  City  into  two  or  more  park  dis- 
tricts and  the  establishment  of  one  park  in 
each  district.  The  cost  of  the  parks  shall 
be  paid  by  special  assessments  on  the 
property  in  the  respective  districts. 

The  city  council  of  Uvalde,  Texas,  has 
passed  an  ordinance  directing  that  Foun- 
tain plaza  be  planted  with  trees  and  grass 
and  that  a  fountain  be  erected  thereon. 
Provision  has  also  been  made  for  the  main- 
tenance of  such  improvements. 

The  park  board  of  St.  Paul,  Minn.,  has 
appropriated  $2,030  for  the  purchase  of  the 
Minnetonka  dredge  and  $6,000  for  dredging 
Powder  Horn  Lake.  The  report  of  the 
finance  committee  showed  estimated  re- 
ceipts of  $255,355  for  the  coming  year.  Of 
this  amount  $52,418  is  reserveci  for  im- 
provements, distributed  equitably  among 
the  different  parks.  Loring  Park  will  get 
$7,000 ;  the  Kenwood  parkway ,  $3,500 ;  Lake 
of  the  Isles,  $3,000 ;  Minnehaha  Park,  $3,000, 
and  $2,500  will  be  expended  for  boats  at 
Lake  Harriet. 


STREET    RAILWAYS. 

R.  W.  Havens,  of  Dallas,  Texas,  writes 
that  the  Electric  Railway  Co.  has  begun 
work  and  expect  to  have  the  road  com- 
pleted by  July  31. 

The  Kalamazoo  (Mich.)  Electric  Co.  will 
furnish  the  power  for  the  street  railway 
company.  Four  one  hundred  horse  power 
generators  will  be  put  in. 

U.  G.  Scheffler,  of  Pen  Argyl,  Pa.,  writes 
that  there  is  a  movement  on  foot  to  build 
an  electric  railway  from  the  Delaware 
Water  Gap  to  Pen  Argyl.  Address  for  in- 
formation, G.  B.  Reum,  Sunbury,  Pa. 

A  new  ordinance  in  Covington.  Ky.,  com- 
pels the  street  car  company  to  nave  each 
car  provided  with  a  jack-screw.  The  ordi- 
nance imposes  a  penalty  of  not  less  than 
$50  for  any  car  not  supplied  with  the  hy- 
draulic lifter. 

J.  C.  Kuhlman,  city  clerk  of  Wausau, 
Wis.,  writes  that  the  city  council  has 
granted  a  franchise  for  an  electric  street 
railway  to  Messrs.  B.  E.  Jones,  Walt.  Alex- 
ander. H.  Dunfield  and  J.  D.  Ross.  The 
line  of  road  is  to  be  about  four  miles  long 
and  work  thereon  must  be  commenced  on 
or  before  June  1,  1893,  and  must  be  com- 

Sleted  within  eighteen  months  from  the 
ate  of  the  franchise. 
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By  Major  James  W.  Howard,  B.  L.,  C.  E. 
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By  Arthur  Lagron,  C.  E. 
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MUNICIPAL  EQJJIPMENT  AND    ENGINEERING  OF  PARIS. 
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By  Major  James  W.  Howard,  B.  L.,  C.  E. 
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ROAD  ENGINEERING  EXTRAORDINARY. 

By  John  Charles  King. 

ORIGINAL  RESPONSIBILITY  OF  CITY  CIVIL  ENGINEERS. 

By  Frank  Knight. 

PAVING  BRICK;  THEIR  MANUFACTURE  AND  USE. 

By  W.  S.  Williams. 

HINDRANCES  TO  EFFICIENT   PUBLIC   WORK. 

By  F.  W.  Cerny. 

QJ.TESTIONS  AS  TO  GRADES   OF  STREETS. 

Bv.  F.  R.  Lockling. 
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Five  Letters 


TH/IT  ARE  SHORT  BUT  STRONG 


The  Best  Engineering:  Magazine  Publislied. 

Battle  Creek,  Mich.— 1  think  the  change  in  form  of  the  *'Paving  and 
Municipal  Engineering'*  a  decided  improvement.  For  the  kind,  1  consider 
it  the  best  engineering  magazine  published.  The  legal  discussions  are  of 
inestimable  value;  the  more,  the  better. 

Yours  truly,  A.  L.  MARHOFF,  City  Engineer. 


Leaves  Little  to  be  Desired. 

Vancouver,  Wash.— **Paving  and  Municipal  Engineering,''  in  its 
new  and  attractive  dress,  leaves  little  to  be  desired  in  its  line.  It  is  rapidly 
filling  a  very  deep  hole.     Keep  on  in  the  good  work. 

C.  A.  HOMAN,  C.  E. 


Seems  About  Perfect. 

Seattle,  Wash.— Seems  to  me  it  is  about  perfect.     I  am  well  pleased  and 
wish  you  the  financial  success  you  deserve  for  your  enterprise. 

Respectfully,  GEO.  N.  ALEXANDER. 


A  Great  improvement. 

Champaign,  III.— **Paving  and  Municipal  Engineering,"  in  its  new 
form,  is  a  great  improvement  and  the  first  number  is  a  valuable  one.  It 
promises  well  for  the  development  of  this  growing  field.  The  new  volume  will 
be  a  valuable  one.  A.  N.  TALBOT, 

Professor  of  Municipal  Engineering. 


[>elis:hted  With  Both  Form  and  Contents. 

Canton,  Ohio. — 1  think  you  have  your  very  valuable  publication  in  the 
right  shape  at  last.  Like  other  brick  and  clay  publications,  it  has  heretofore 
been  unshapely  to  handle  and  file  away.  I  congratulate  you  upon  the  good 
sense  you  have  manifested  in  adopting  the  magazine  style,  and  believe  now 
**Paving  "  will  be  doubly  welcome,  carefully  preserved,  and  be  a  long  lever  in 
moving  clay  industries  toward  the  top  of  the  hill  they  have  been  so  rapidly 
climbing.     1  am  delighted  with  both  form  and  contents. 

Very  truly  yours,  H.  J.  BELDEN. 
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Extraordinary 


Since  the  change  in  form  of  Paving  AND  MUNICIPAL  ENGINEERING 
hundreds  of  expressions  of  commendation  of  its  improvement  have 
been  received  by  the  publishers  from  all  parts  of  the  country.  Al- 
though we  have  published  a  few  hundred  of  these  expressions,  we 
give  more  in  this  number.  Why  ?  Well,  we  hope  it  will  do  others 
some  good,  as  well  as  the  publishers. 

Very  Much  Improved  in  Every  Way. 

WORTHINGTON,  IND.— It  is  very  much  improved  in  every  way— and  from  all  appearances 
it  has  "come  to  stay"  in  the  family  of  useful  journals.    May  you  all  live  long  and  prosper. 

J.  A.  MINICH. 

Contains  Many  Good  Articles. 

LANSING,  Mich.— I  like  Its  looks  very  much.    It  contains  many  good  articles.     Its 
value  to  a  contractor  would  be  materially  increased  if  it  was  issued  oftener. 

D.  F.  WOODCOCK,  Contractor. 


it  is  Higlily  Satisfactory. 

Cincinnati,  O.— "Paving  and  Municipal  Engineering**  is  highly  satisfactory 

in  the  new  form,  which  seems  to  me  to  be  a  decided  improvement  over  old  form,  being  more 
convenient  to  read  and  better  suited  for  filing.  E.  F.  LAYMAN. 


A  Decided  Improvement. 

ERIE,  Pa.— Must  say  that  it  is  a  decided  improvement     Although  the  old  form  was 
creditable.  GEORGE  PLATT,  City  Engineer. 


Covers  The  Field  Well. 

Chattanooga,  TENN.— It  covers  its  chosen  field  thoroughly  and  can  not  fail  to  get  a 
favorable  reception  from  those  specially  interested.  C.  O.  PARKER. 


Read  With  Interest. 

CONNELLSVILLE,  PA.— Although  interested  only  in  red  brick,  your  publication  has 
been  read  with  interest,  and  I  wish  you  success.  COLUMBIAN  BRICK  CO. 


Greatly  Improved. 

Chicago,  III.— I  think  that  the  appearance  of  your  magazine  is  very  greatly  improved 
and  hope  you  will  meet  with  the  favor  which  your  enterprise  merits. 

ROSS  SAPLESS  BLOCK  PAVING  CO., 

JOHN  S.  PORTER,  Secretary. 

Pleased  with  the  New  Form. 

Waukesha,  Wis.— I  am  pleased  with  the  new  form,  as  it  is  much  more  convenient  for 
reading  and  for  binding.  F.  H.  PUTNEY,  Pres.  Waukesha  Gas  Co. 


Handsome  and  Handy. 

New  London,  O.— It  is  one  of  the  handsomest  and  handiest  class  journals  I  receive 

D.  J.  C.  ARNOLD. 

Handsome  and.  Interesting. 

EARLINGTON*,  KY.— Paving  and  Municipal  engineering  is  very  handsome  and 
very  interesting.    Well  worth  the  cost  of  subscription.  JNO.  B.  ATKINSON. 
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SEALSO  RROROSALS. 


STREET  IMPROVEMENT. 

Sealed  proposals  will  be  receiyed  hy  the  city  of 
Bacyrus,  O..  at  the  office  of  the  City  Civil  Engineer 
of  the  city  of  Bacyras,  O.,  until  12  o,olock  noon,  of 
Tuesday,  April  18.  A.  D.  1893.  for  the  improvement 
of  Walnat  street  from  the  north  line  of  rerry  street 
south  to  south  line  of  Lucas  street.  And  for  the 
improvement  of  North  Sandusky  avenue  from  the 
south  line  of  outlet  aia  north  to  the  corporation 
line,  according  to  the  specifications  on  file  in  the 
office  of  the  City  Civil  Engineer  of  said  city.  The 
bids  may  be  for  either  work  or  material,  or  both ; 
if  for  both,  each  bid  must  be  separately  stated  with 
the  price.  The  board  reserves  the  right  of  rejectinsf 
any  or  all  of  the  bids.  Each  bid  to  oe  guaranteed 
according  to  law.  Bidders  must  use  the  printed 
forms  which  will  be  furnished  on  application  to 
the  City  Civil  Engineer,  and  in  all  respects  must 
comply  with  the  rules  accompanying  said  printed 
forms.    By  order  of  the  City  Council . 

W.  A.  Blickb.  City  Clerk. 

Bucyrus,  O.,  March  0, 1888. 


GRADING  AND  PAVING. 

In  pursuance  of  a  resolution  of  the  Common 
Council  of  the  City  of  Richmond,  Indiana,  the 
Board  of  Public  Improvements  will  receive  sealed 
proposals  at  the  office  of  the  City  Clerk  until  3 
o'clock  p.  M.,  Friday.  April  14th.  1893,  for  grading 
and  paving  with  vitrified  brick  or  block  Main 
street  from  Fourth  to  Sixth  and  from  Ninth  to 
Eleventh  streets,  and  the  construction  of  new  stone 
curbing  between  said  terminal  poinu,  in  accord- 
ance with  the  plans  and  specifications  of  the  City 
Civil  Engineer. 

All  blanks  and  information  furnished  by  the  City 
Engineer  on  application.  The  Board  reserves  the 
right  to  reject  any  or  all  bids. 

Chas.  G.  Swain,  City  Clerk. 


CONSTRUCTION  OF  SEWERS. 

Sealed  proposals  will  be  received  by  the  under- 
signed at  his  office  in  the  Town  Hall,  Avondale, 
Hamilton  county,  Ohio,  until  12  o'clock  m.  of  Fri- 
day. April  14. 1893.  for  the  construction  of  sewers  in 
Shilllto  street.  Beech  street.  Borrman  avenue.  Sa- 
voy Place  and  Bowman  avenue,  in  District  No.  2.  in 
accordance  with  plans  and  specifications  on  file  in 
the  office  of  the  Village  Engineer,  Town  Hall,  Avon- 
dale. 

The  Village  Council  reserves  the  right  to  reject 
any  or  all  bids.    Printed  forms  to  be  used. 

W.  Ellwood  Wynne,  Corporation  Clerk. 

Avondale,  March  14, 1893. 


CURBING  AND  PAVING  BLOCKS. 

Office  of  the  Commissioners,  D.  C. 
Washington.  D.  C.  March,  18. 1893. 
Sealed  proposals  will  be  received  at  this  office 
until  12  o'clock  M.,  April  13,  1898.  for  furnishing 
granite  curbing  and  granite  paving  blocks.  Blank 
forms  of  proposals  and  specifications,  together  with 
all  necessary  information,  may  be  obtained  at  this 
office.  J.  W.  Ross. 

M.  M.  Parker, 

Commissioners,  D.  C. 


SEALED  PROPOSALS. 

STREET  PAVING  WITH  BRICK 

AT  MATTOOV,  ILL. 

Sealed  proposals  for  bids  will  be  received  at  the 
City  Clerk's  office  until  7  p.  M.of  the  2l8t  day  of 
April,  1893,  for  paving  with  brick  and  furnishing  all 
material  for  the  same  under  the  provisions  of  **An 
Ordinance  for  the  Improvement  of  Charleston 
street,  from  West  First  street  to  Ninth  street,"  cov- 
ering a  length  of  8,604  feet,  and  width  of  forty  (40) 
feet  of  surface;  also  for  the  same  purpose  to  cover 
a  total  amount  of  40,018  square  yards  under  the 
provisions  of  five  other  ordinances.  Copies  of 
said  ordinances,  specifications  and  all  other  infor- 
mation will  be  furnished  on  application  to  the 
City  Clerk.  A  certified  check  of  1500  (draft  or 
cash),  must  accompany  bids  under  each  ordinance. 
The  city  reserves  the  right  to  reject  any  and  all  bids. 

Dated  March  21, 1898. 
Chas.  Hooue,  F&ahk  Kbbm, 

City  Clerk.  Mayor. 


READING  (O.)  WATER-WORKS. 


STREET  IMPROVEMENTS. 

Sealed  proposals  will  be  received  at  the  office  of 
the  City  Comptroller  of  the  City  of  Dayton,  until  12 
o'clock  noon,  Monday.  April  10, 1803,  for  improving 
Brown  street,  from  Fifth  street  to  alley  south  of 
Buckeye  street ;  Brown  street,  from  alley  south  of 
Buckeye  street  to  Oak  street ;  Brown  street,  from  Oak 
street  to  Fairground  ave. :  Bridge  street,  from  Monu- 
ment avenue  to  First  street;  Kenton  street,  from 
Third  street  to  Fourth  street ;  Fourth  street,  from  Jef- 
ferson street  to  basin  extension  canal,  by  construct- 
ing necessary  foundations,  and  making  necessary 
excavation  for  same,  furnishing  and  paving  the 
roadway  with  Medina  block,  Hayden  block.  Hall- 
wood  block,  asphalt,  red  brick  or  fire  brick,  fur- 
nishing and  setting  new  curbs,  constructing  the 
necessary  culverts,  drains,  catch-basins  and  retain- 
ing walls,  in  accordance  with  the  plans  and  specifi- 
cations on  file  in  the  office  of  the  City  Civil  En- 
gineer. 

The  Board  reserves  the  right  to  reject  any  or  all 
bids,  or  waive  defects  in  bids  in  the  intereat  of  the 
city. 

By  direction  of  the  board  of  city  affairs. 

H.  C.  Marshall,  Preaident. 

C.  A.  Herbio,  City  Comptroller. 


THE  BEST  LINE  TO  DENVER 

From  either  Chicago  or  St.  Louis  is  the  Burlinjg- 
ton  Route.  Only  one  night  on  the  road.  Daily 
vestibuled  trains,  with  Pullman  sleepers,  reclining 
chair-cars  (seats  free)  and  Burlington  Route  dining- 
cars. 


OMAHA  AND   KANSAS  CITY 

Are  reached  most  directly  from  either  Chicago  or 
St.  Louis  by  Burllnflrton  Route.  Daily  vesti- 
buled trains  with  Pullman  sleepers,  chair-oars, 
(seats  free)  and  Burlington  Route  dining-cars. 
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THE  BEST  LINE  TO  CALIFORNIA 

From  either  Chicago  or  St.  Louis  is  the  Burllnff- 
ton  Route.  Takes  you  via  Denver,  Colorado 
Springs.  Leadville,  Salt  Lake  and  Ogden.  Dally 
vestibuled  trains  with  Pullman  sleepers,  ohair-oan 
(seats  free)  and  Burlington  Route  dining-cars. 


MINNEAPOLIS  AND  ST.  PAUL 

Are  reached  most  directly  from  either  CbioafO  or 
St.  Louis  by  the  Burlington  Route.  DallT 
vestibuled  trains  with  Pullman  sleepers,  chair 
oars  (seats  free)  and  Burlington  Route  dining  omit. 
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The  Western 
PAYING  AND  SOPPLY  CO. 


■   ■  OONTRAOTORS  FOR  ■   • 


TRINIDAD  ASPHALT 
SHEET  PAVEMENTS 


The  Standard  Pavement  of  America. 

The  Ideal  Pavement  of  Modern  Times. 

Over  Nine  Million  Square  Yards  in  use  in  the  U.  S. 
It  is  Smooth,  Durable,  Easily  and  Cheaply 
Cleaned,  Cheaply  and  Perfectly  Repaired. 


It  has  in  fifteen  years  raised  the  streets  of  Washington  and  Buffalo 

from  the  poorest  to  the  best  In  the  world. 
It  will  raise  the  streets  of  any  city  that  uses  It  to  the  same  high  grade. 
It  Is  the  only  Pavement  that  will  do  It. 

One  hundred  cities  In  the  United  States  are  using  It. 
It  is  the  only  perfect  Sanitary  Pavement. 
It  enhances  the  value  of  abutting  property  as  much  as  it  Improves 

the  city  using  it. 
There   is  a  greater  percentage  of  Trinidad  Asphalt  in   first-class 
condition   in  the   United   States  than    of   any   other  standard 
Pavement. 
For  estimates  and  particulars,  address  either  of  our  offices. 

Qerveral  Offices :  36  La  Salle  Street^  GKicago,  III. 
Irvdiarvapolis  Office:    33  Irvgalls  Block 
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Indiana  Bridge  Company 

UANXn'ACTURSRa  OF 

WROUGHT  IRON  BRIDQES, 
IRON  SUBSTRUCTURES, 
VIADUCTS,  ROOFS  AND  BUILDINGS, 


BaucTOBs 


(JoH»'B/MAMH!eiecreltarTand Treasurer.  AAI   INC^IR  IInD 

A.  L.  JOHMO*.    Qko.  p.  kcCDLLOCH.    T.  F.  Ross.  IIIVJ  l-nX^ll^^       11-11^. 


Wrought  Iron  High  Truss  Bridge,  one  Bpan,  210  feet,  over  Mississinewa  Biver,  at  UhsLTon,  Delaware  Co.,  Ind. 

WE  BUILD  ANY  KIND  OF  IRON  BRIDGES  WANTED. 

Can  give  satisfactory  reference  to  larger  amount  and  greater  variety  of  work  done  In  Indiana  than 
any  other  Bridge  Company.  We  are  the  only  (Company  operating  shops  In  the  State.  We  Invite  Inspection 
of  oar  shops  for  efficiency  and  capacity. 

NOTICE  OF  LETTINQS  SOLICITED. 


OVER  TWO  HUNDRED 
OF  OUR  PATENT  LEG 
BRIDGES  IN  USE  IN 
THIS  STATE, 


Above  cut  shows  our  Patent  Leg  Bridge. 

The  Best  Bridge  for  Spans  up  to  70  feet.    We  sell  only 
our  own  Manufacture.    Address  all  communications  to 

Indiana  Bridge  Company,  Muncie,  Inde 
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$2.00  A  YEAR. 
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VRedGHT  IRON 
BRIDGE  GO. 


[RON  AND  STEEL  BRIDGES, 
GIRDERS^TURNTABLES, 

BUILDINGS  AND  ROOFS. 

PRICES  MADE  FOR  IRON  WORK  OF  "EUDALY" 
AND  OTHER  FORMS  OF  BRICK  KILNS. 

TRUSS  im\  D0ffi  nnD  mmi 

^  WROUGHT  nnD  CnST'IROn  WORK. 

We  do  not  build  "  any  kind  of  iron  bridges  "  but  the  best  only. 

OFFICE  AND  WORKS,  CANTON,  OHIO. 

PLANS  AND  ESTIMATES  FREE.        WRITE  FOR  ILLUSTRATED  CATALOGUE. 
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The  Barber  Asphalt  Paving 


LAKE  ASRHALT 


Company 

USES 
LAKE  ASPHALT  ONLY. 


THE  OLDEST  AND  LARGEST  Asphalt  Paving 
Company  in  the  United  States ;  has  laid  Asphalt 
pavements  in  35  cities  in  the  Union,  on  1,100 
streets  of  a  length  of  422  miles,  or  an  area  of 
6,431,790  square  yards.  It  has  laid  more  pave- 
ments in  fifteen  years  than  all  other  Asphalt 
Paving  Companies  in  Europe  and  America  com- 
bined have  laid  in  thirty  years. 

LeDroit  Building,  Washington,  D.  C. 


GENERAL  OFFICES.  NO.  1  BROADWAY,  NEW  YORK. 


The  Hem  Vopk-  afid  Bepmadez  Co. 


Having  acquired  by  purchase  the  largest 
lake  or  deposit  of  Asphalt  in  the  world, 
covering  an  area  of  over  1,000  acres,  situ- 
ated in  State  of  Bermudez,  Venezuela, 
and  having  expended  large  sums  of  money 
in  perfecting  shipping  facilities,  are  now 
prepared  to  sell  and  deliver  a  refined  As- 
phalt of  over  95  per  cent,  purity  and  of 
a  quality  far  superior  to  any  other  for 
paving,  roofing,  etc.  It  will  do  50  per 
cent,  more  work  than  any  other  Asphalt. 
We  guarantee  its  excellence  and  purity, 
and  Prof.  E.  J.  De  Smedt,  our  chemist, 
will  give  scientific  and  expert  instruc- 
tions to  parties  using  it. 


PURE 


PURE 


^^H^'^i 
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NEWYORKAND  BERMUDEZ  CO. 

25  BEAVER  STREET,  NEW  YORK. 
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BUSINESS  DIRECTORY. 


ARTIFICIAL  STONE  PAVEMENTS. 

Acme  Paving  Co.,  Golambus,  Ohio. 
A.  Kuhns  &  Co.,  Dayton,  Ohio. 

ASPHALT. 

H.  &  A.  B.  Ayeline  Sicilian  Rock  Asphalt 

Co.,  Catania,  Italy  (postage  5  cents). 
New  York  <fe  Bermiidez  Co.,  N.  Y.  City. 
New  York  Mastic  Works,  New  York. 
The  Sicilian  Asphalt  Paving  Co.,  New 

York. 
Standard  Asphalt  Co.,  Bakersfield,  Cal. 
E.  Thiele,  New  York,  N.  Y. 
ASPHALT  PAVEMENTS. 
New  York  Mastic  Works,  New  York. 
The  Barber  Asphalt  Co.,  New  York  City. 
Schillinger  Bros.,  Chicago,  111. 
The  Sicilian  Asphalt  Paving  Co.,  New 

York. 
Warren-Scharf  Asphalt  Paving  Co.,  New 

York  and  Cincinnati. 
The  Western  Paving   and  Supply  Co., 

Chicago  and  Indianapolis. 

BRICK  FOR  PAVING. 
Purington  Paving  Brick  Co.,  Galesburg, 

ni. 

The  Ohio  Paving  Co.,  Columbus,  Ohio. 
The  Shale  Brick  Exchange,  Canton,  O. 
The  Wabash  Clay  Co.,  Veedersburg,  Ind. 

BRICK  KILNS  AND  DRIERS. 

W.  A.  Eudaly,  Cincinnati,  Ohio. 

E.  M.  Pike,  Chenoa,  111. 

Sercombe,  Osman  <fe  Warren,  Exmouth, 
Devon,  England,  and  Pyne  <fe  Co.,  To- 
ronto, Canada. 

The  Sharer  Dryer  and  Construction  Co., 
Philadelphia,  Pa. 

Standard  Dry  Kiln  Co.,  Louisville,  Ky. 

BRICK-MAKING  MACHINERY. 

Anderson  Foundry  and  Machine  Works, 

Anderson,  Ind. 
The  Bonnot  Co.,  Canton,  Ohio. 
Chambers  Bros.  Co.,  Philadelphia,  Pa. 
Decatur  Leader  Mfg.  Co.,  Decatur,  111. 
The  Fate-GunsauUus  Co.,  Plymouth,  0. 
Fletcher  &  Thomas,  Indianapolis,  Ind. 
E.  M.  Freese  &  Co.,  Gallon,  Ohio. 
The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 
J.  W.  Penfield  &  Son,  Willoughby,  Ohio. 

C.  W.  Raymond  &  Co.,  Dayton,  Ohio. 
The  Sharer  Dryer  and  Construction  Co., 

PhUadelphia,  Pa. 
The  Simpson  Brick  Machinery  Company, 

Chicago,  HI. 
Taplin,  Kice  <fe  Co.,  Akron,  Ohio. 
The  U.  S.  Brick  Press  Co.,  Chicago,  111. 
The  Wallace  Mfg.  Co.,  Frankfort,  Ind. 
Wellington  Machine  Co., Wellington,  0. 

BRICK-TARD  SUPPLIES. 
Anderson  Foundry  and  Machine  Works, 

Anderson,  Ind. 
The  Bonnot  Co.,  Canton,  Ohio. 

D.  J.  C.  Arnold,  New  London,  Ohio. 
Chambers  Bros.  Co.,  Philadelphia,  Pa. 
Fletcher  &  Thomas,  Indianapolis,  Ind. 


BRICK-TARD  SUPPLIES— Continued. 
Frey-Sheckler  Co.,  Bucyrus,  Ohio. 
J.  W.  Penfield  <fc  Son,  Willoughby,  Ohio. 
The  Sharer  Dryer  and  Construction  Co., 

Philadelphia,  Pa. 
Walworth  Run  Foundry  and  Mfg.  Co., 

Cleveland,  Ohio. 

BRIDGES. 

Indiana  Bridge  Co.,  Muncie,  Ifid. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 

CEDAR  BLOCKS. 

Ross  Sapless  Block  Co.,  Chicago,  111. 
CHEMICAL  TESTS. 

J.  S.  Cary,  Chicago,  111. 

Pittsburgh   Testing   Laboratory,  Pitts- 
burgh, Pa. 
CLAT-WORKING  MACHINERY. 

The  Bonnot  Co.,  Canton,  Ohio. 

The  Fate  Gunsaullus  Co.,  Plymouth,  0. 

The  Sharer  Dryer  and  Construction  Co., 
Philadelphia,  Pa. 
COAL  TAR  PRODUCTS. 

Western  Chemical  Co.,  Indianapolis,  Ind. 
CONCRETE  PAVEMENTS. 

Rhode  Island  Concrete  Co.,  Providence, 
R.  L 
CONVEYORS. 

C.  O.  Bartlett,  Cleveland,  O. 
CRUSHERS.  ROCK  AND  ORE. 

F.  C.  Austin  Mfg.  Co.,  Chicago^  111. 

Gates  Iron  Works,  Chicago,  111. 

Totten  <fe  Hogg  Foundry  Co.,  Pittsburg, 
Pa. 
CIVIL  ENGINEERS. 

Latham  Anderson,  Cincinnati,  Ohio. 

C.  P.  Chase,  Clinton,  Iowa. 

F.  A.  Dunham,  Plainfield,  N.  J. 

Arthur  S.  Hobby,  Cincinnati,  Ohio. 

Olin  H.  Landreth,  Nashville,  Tenn. 

E.  F.  Layman,  Cincinnati,  Ohio. 

Geo.  Paul,  Cleveland^  Ohio. 

Hiram  Phillips,  St.  Louis,  Mo. 

Alexander  Potter,  Clean,  N.  Y. 

J.  D.  &  M.  S.  Saunders,  Evansville,  Ind. 

S.  H.  Shearer,  Indianapolis,  Ind. 

J.  A.  Stewart,  Cincinnati,  Ohio. 

Wickenden  &  Clark,  Toledo,  O. 
ENGRAVERS. 

H.  C.  Bauer,  Indianapolis,  Ind. 

Chas.  A.  Nicoli,  Indianapolis,  Ind. 

FUEL  GAS. 

Wm.  Waplington,  Philadelphia,  Pa. 
McADAM  AND  CONCRETE  STONE. 

Chicago  Union  Lime  Works  Co.,  Chicago, 
111. 
MUSICAL  INSTRUMENTS. 

Lyon  &  Healy,  Chicago,  111. 
PATENTS.  SOLICITORS  OF. 

Hopkins  &  Atkins,  Washington,  D.  C. 

Geo.  E.  Lemon,  Washington,  D.  C. 

V.  H.  Lock  wood,  Indianapolis,  Ind. 


CONTINUSO  ON  PAOf  11. 
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P/tOFBSSIONAL  OARDS. 

ALEXANDER  POTTER,  C.  E. 

ASSOO.  M.  AM.  SOO.  O.  E. 

■    WATER,  SEWERS,  ^AVEMENTS, 


1S7  BROADWAY. 
OlTV  HALL, 


New  YORK  OlTV. 
OLBAN.  New  YORK. 


T.  W.  Phivvxt,  Prea't.  Clifford  Cabill,  Manager. 

L.  H.  HowKLL,  Treae.  David  Nolab,  Ass't  Mgr. 

A.  B.  LovoLKT,  Bup't  at  Works,  Lincoln  and  19ih  8ts. 

Chicago  IJnion  Lime 'Works  Co. 

M AXUrACTOUCBS  OF 

CHICAGO  QUlCK-LlME, 

MoAdtm  and  Concrete  Stone. 
ROOM  5.  160  LA  SALLE  STREET,  CHICAGO. 

EsUblished  18fi9.  Telephone,  Main  234. 

F.  A.  DUNHAM, 
Civil  Engineer. 

Special  attention  given  to  the  design  and  construction  of 
sewerage  systems.  CONSULTING  ENQINEER  for  paving  of 
every  description  and  general  mnnicipal  improvements. 

MAIN  OPPIOB.  No.  11  PARK  AVBNUB. 

PLAINFIELD,  N.  J. 

HIRAM  PHILLIPS, 
Con»tilting  Engineer 

810  Olive  Street.  St.  Louis.  Mo. 

Extended  experience  in  teetlng  all  kinds  of  pav- 
ing material!,  plana,  eitimateB  and  apeciflcatlons. 

ANDREW  ROSEWATER,  C.  E. 

M.  AM.  800.  C.  K. 

Engineer  Municipal  Public  Works 

SEWERAGE  A  SPECIALTY. 

434  Bkb  Building,  OMAHA,  NEB. 

GEO.  PAUL,  C.  E., 

Fonnerly  Member  Board  of  Public  Worka  of  Ohio, 

482  Society  for  Savings  Building, 

CLEVELAND.  OHIO. 

Sewerage,  Water  Supply,  Mill  Dams  and  other 
Hydraulic  improTements. 

S.  H.  SHEARER, 
Civil  Engineer, 

BRIOaES,  SEWERS,  PAVEMENTS. 
33  INOALLS  BLOCK.  INDIANAPOLIS.  IND. 

E  R  LAYMAN, 
GIVIL  AND  SANITARY  ENGINEER 

Rooms  17-18, 64  W.  Sd  St.,  Cincinnati,  0. 
SnnreyB,  plana  and  apeciflcationa  for  Sewerage, 
Drainage  and  Water  Supply.  Special  attention 
paid  to  Payementa  and  general  city  and  village 
unproTementa;  alao  Surveying  of  city  and  Subur- 
ban property. 


RRO^ESSIONAL  OARDS. 

LSmJ^ 

M.  AM.  800.  C.  E. 

Landscape  Arctiitect 

Rooma  49  and  54  Johnaton  Bulldlnga, 
Cincinnati,  Ohio. 

Sanitary  Engineering.  Improvement  of  Towns  and 
Suburban  Property. 

J.   S.    GARY, 

1539  Unity  Building,         CHICAGO,  ILL. 

All  classes  of  chemical  tests  and  analyses,  In- 
cluding ores,  metals,  clays,  building  stones,  gases 
and  technical  products.  Specialty— Sanitary,  boil- 
er and  mineral  water  analyses  for  those  Intending 
to  establish  water-works,  manufactories,  etc.  Sam- 
pling of  mines  and  deposits  of  ores  and  minerals. 

WICKENDEN  &  CLARK, 
CIVIL   ENGINEERS 

Prepare  Plans,  Specifications  and  Estimates  for  and  Su- 
perintend the  construction  of  Bridaes,  Foundations,  Pave- 
ments, Sewerage  and  all  kinds  of  Municipal  Improvements. 

Room  34  Law  Building,  TOLEDO,  OHIO. 


H.  Am.  Soc.  C.  E. 


M.  Am.  Soc.  M.  B. 


OLIN  H.  LANDRETH, 

NA8HVILLE,  TENN. 

Consulting  Engineer 

Water-works,  water  power,  drainage,  reclamation,  im- 
provement of  highways  and  street  paving. 

Examinations,  expert  tests,  reports,  designs,  specifica- 
tions and  estimates. 


JAS.  D.  &  Miles  S.  Saunders 

CIVIL  ENGINEERS 
AND  SURVEYORS, 

EVANSVILLE,  IND. 


Surveys,  Plans  and  Specifications  on  Sewers,  Streets 

and  other  Municipal  Work. 
Sstlmates  and  Reports  on  all  such  work  for  cities 

and  towns  given  prompt  attention. 


ARTHUR  S.  HOBBY, 
CIVIL  AND  SANITARY  ENGINEER 

No.  227  MAIN  8TRBBT, 

CINCINNATI.   OHIO. 


Sewerage  Systems  for  Cities  and  Villages  designed 
and  their  construction  superintended. 

Design  and  construction  of  manufactories. 

Foundations  for  heavy  buildings,  and  for  engines 
and  machinery. 

Foundations  in  bad  ground  or  In  water. 
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BUSINESS  DIRECTORY  CONTINUED. 


PAVING  BLOCKS. 

The  Ohio  Paving  Co.,  Columbus,  Ohio. 

The  Robs  Sapless  Block  Co.,  Chicago,  111. 

The  Shale  Brick  Exchange,  Canton,  O. 

The  Wabash  Clay  Co.,  Veedersburg,  Ind. 
PAVING  BRICK. 

Purington  Paving  Brick  Co.,  Galesburg, 

ni. 

The  Ohio  Paving  Co..  Columbus,  Ohio. 

The  Shale  Brick  Excnange,  Canton,  O. 
PAVING  PITCH. 

Forest  City  Chemical  Co.,  Cincinnati,  0. 

The  Western  Chemical  Co.,  Indianapo- 
lis, Ind. 
PORTLAND  CEMENT. 

Columbus-Portland  Cement  Co.,  Colum- 
bus, 0. 

South  Bend  Cement  Co.,  South  Bend,  Ind. 

E.  Thiele,  New  York,  N.  Y. 
RAILROADS. 

B.  &  0.  Railway. 
"Big  Four"  Route. 
Burlington  Route. 

C.  H.  &  D.  Railway. 
Monon  Route. 

RIPANS  TABULBS. 

Ripans  Chemical  Co.,  New  York,  N.  Y. 
ROAD  MACHINERY. 

F.  C.  Austin  Mfg.  Co.,  Chicago,  111. 
Ewald  Over,  Indianapolis,  Ind. 


ROAD  ROLLERS. 

The  Addyston  Pipe  and  Steel  Co.,  Cin- 
cinnati, O. 

F.  C.  Austin  Mfg.  Co.,  Chicago,  111. 

Enterprise  Manufacturing  Co.,  Columbi- 
ana, O. 

Erie  Machine  Shops,  Erie,  Pa. 

Harrisburg  Foundry  and  Machine  Works, 
Harrisburg,  Pa. 

The  0.  8.  Kelly  Co.,  Springfield,  Ohio. 

Ewald  Over,  Indianapolis,  Ind. 

R.  C.  Pope,  Chicago,  111. 
SEWER  RINGS  AND  COVERS. 

F.  C.  Austin  Mfe.  Co.  Chicago,  111. 

Ewald  Over,  Indianapolis,  Ind. 

STREET  SPRINKLERS. 

H.  G.  Stiebel,  Sr.,  Cincinnati,  Ohio. 
STREET-SWEEPERS. 

H.  B.  Knight,  Toledo,  0. 
TAR  HEATERS.' 

The  0.  S.  Kelly  Co.,  Springfield,  Ohio. 
TURN-TABLES. 

The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 

The  Sharer  Dryer  and  Construction  Co., 
Philadelphia,  Pa. 

Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 

VIADUCTS. 
Indiana  Bridge  Co.,  Muncie,  Ind. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 


What  We  Want 


^Jfi^PAYlNQ  AMb  AUNICIPAL  ENQINEERINQ 

FOR  JUNE,  AUGUST,  SEPTEMBER,  OCTOBER  AND  DECEMBER,  1890. 

Also  for  JANUARY,  FEBRUARY,  MAY,  OCTOBER,  NOVEMBER,  1891. 
And  for  FEBRUARY  AND  MARCH,  1892. 


w 


E  WILL  PAY  CASH  TWENTY-FIVE  CENT5  A  COPY  FOR 
ANY  OR  ALL  OF  THE5E. 


5lioald  be  In  Ev- 
ery City  Engin- 
eer's Library. 

Seattle,  Wash. 
—It  is  just  that  which 
is  needed— especial- 
ly In  all  new  locali- 
ties where  the  art  of 
street  making  Is  not 
an  art.  The  typo- 
^aphical  features 
are  excellent,  the 
tyep  being  of  large 
size  so  as  to  be 
easily  read,  and  the 
quality  and  size  of 
paper  being  such  as 
will  malce.  when 
bound,  a  very  handy 
and  useful  volume, 
which  should  find  a 
place  in  the  library 
of  every  city  engin- 
eer, or  those  engag- 
ed in  municipal  en- 
gineering. —  D.  W. 
McNORRlS.  Sec'y 
N.  W.  Soc.  of  En- 
gineers. 


Municipal  Engineering  Co.,  Indianapolis. 


11 


Digitized  by 


Google 


California  Asphalt 


SBND  FOB  CIRCUULB 
AND  SAMPLB8. 


^ 


FOR  STREETS,  SIDEWALKS  AND   COURTS, 
RESERVOIRS,  FLUMES  AND  DITCHES, 
FLOORS  OF  WAREHOUSES,  CELLARS,  STABLES, 
BREWERIES,  CAR  SHEDS, 
ENGINE  ROOMS  AND  FOUNDATIONS, 
Coating  of  Pilbs,  Bridge,  Dock  and  Tunnel  Timbers. 
Intendtlal  Filling  of  Stone,  Wood  and  Brlok  Payementa. 


Mined  and  Refined  by  The  Standard  Asphalt  Co..  Bakersfieid,  Cal. 


The  Sicilian  Asphalt  Paving  Go. 


OONTRAOTORa   POR 


t 


SICILIAN  AND  GERMAN  ROCK 
ASPHALT  STREET  PAVEMENTS 


TRINIDAD  "LAKE"  ASPHALT 
STREET  PAVEMENTS 


LIMMER  ROCK  ASPHALT 
FLOORS.  PAVEMENTS  and 
ROOFS.  FOR  BREWERIES, 
ICE  HOUSES,  WAREHOUSES. 
CELLARS.  STABLES,  YARDS. 
SIDEWALKS,  ETC. 


ZINSSER'S  PATENT  INSULA- 
TION FOR  WALLS  OF  ICE 
HOUSES.  ETC. 


•^%%^%%^%^ 


DBALCna   IN 


SICILIAN  AND  GERMAN  ROCK 
ASPHALTS  FOR  STREET 
PAVEMENTS 


SICILIAN.  LIMMER  and  VOR- 
WOHLE  ROCK  ASPHALT 
MASTIC 


CRUDE  AND  REFINED  TRINIDAD 
ASPHALT 


For  eitimatea  and  full  information  apply  to 

The  SieilinD  Asphalt  Paving  Co. ,  Times  Bldg.,  N.  T. 


COMPACNIE  CENERALE 

deg  Igphalteg  de  France,  117  Qaai 

Yalm  J,  Paris. 


Sole  Proprieion  of  the 

Mteet  of  SeyMel, 

AtplialU  aime  Owmen* 

alM  at  Bafsia,  ete. 


W.  H.  Dklano,  Director;  Lion  Mux),  Con.  Eng. 
Works  in  the  United  States :  Huntbb's  Point,  L.  I. 


Architects  and  Enfineers  are  requested  to  specify 
for  Seyssel  Rock  Asphalte,  for  sidewalks,  fireproof 
roofs,  water-tight  floors,  sanitary  cellars, etc.;  also 
Compressed  Rock  Asphalte  for  roadways.  For  esti- 
mates, apply  to  N .  Y.  MASTIC  WORKS, 
86  Broadway,  New  York. 


SC|imitlHG£9  BOOTQEt^, 


OONTRAOTOR8   FOR    •     • 


ASPHALT 


PAVEMENTS 


192-94  NORTH  MORGAN  ST. 

Eastern  Offices  at  Cincinnati,  CloTeland,  Detroit 
and  Toledo,  Ohio, 


THE  WABASH  CLAY  COMPANY, 

MANUFACTURERS  OF  THE  COLUMBIAN  PAVEMENT, 
PAVING  BRICK  AND  BLOCKS,  BUILDING  BRICK, 
FIRE  BRICK  AND  GROUND  FIRE  CLAYS. 

We  have  a  large  capacity  and  a  modern  and  thoroughly  equipped  plant. 
Our  goods  are  standard  for  quality  and  finish. 

SAMPLES  AND  PRICES  SENT  ON  APPLICATION. 


OFFICE  AND  WORKS  AT  VEEDERSBURGH,  IND. 
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The  Best 

Paving 

flaterial 

♦    ♦    ♦    ♦ 

Its  Record  Proves  It. 


OVER  half  a  million  tqi^Are  yardi  laid  since  1884. 
Not  one  dollar  expended  for  repalrf  to  dale. 

Szlract  from  letter  of  City  Engineer :  "We  hare  uied 
only  the  *Sapleef  Blocki'  ilnoe  1S84.  All  the  paTementi 
laid  with  the  'Sapleei  Blocks'  are  In  good  condition,  and 
haTO  neyer  had  a  dollar's  worth  of  repairs  on  them  to 
date,  and  I  see  no  reason  why  they  will  not  last  for  years." 

Estimates  famished  and  paving  done  complete.   We 
guarantee  our  work.   Correspondence  solicited. 
We  mannf  aotnre  a  superior  grade  of  cedar  shingles  also. 

TBE  ROSS  SAPLESS  BLOCK  PAYINfi  COMPiNT. 

HBjLDQuabtsbs  at  Chicago  Offiok, 

Saqihaw,  Mich.  908  Phbnix  Bldo. 


Hayden'j 
Street  Paving  Block 

Encaustic  Sidewalk 


OORRK8PONDKNOK  SOLIOITKD 

THE  DUN-PERLEY  COMPANY 

OOLUMBU8.  OHIO. 


^Tile 


Paving  Pitch^^ 


POR 


Street  Pavements 


CORRKSPONDENCE  SOLIOITEO. 

F=ORBST    CITV    OHB7M«C7^L-    OO.. 
339  WEST  FRONT  ST.  OINOINNT^TI.    OHIO. 


WRITE  FOR  QUOTATIONS  FOR 


•        • 


DISXILLED    COKL   TKR 
COHLXHR  RH\gING  RIXCH 

TO    •     •     •  (STHI^IOHT     HTJN) 

THE  WESTERN  CHEMICAL  CO.,  Coal  Tar  Products, 


P.  O.  Box  8. 


INDIANAPOLIS,  IND. 
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GALESBdJRG 


PAVING  BRIGK 


The  demand  for  these  Celebrated  Brick  has  hitherto  far  exceeded 
the  supply.  By  the  erection  of  one  of  the  largest  and  most  complete 
plants  in  the  country,  THE  PURINGTON  PAVING  BRICK  COM- 
PANY expects  to  be  able  to  furnish  these  Brick  in  any  desired  quantity, 
and  to  fill  all  orders  promptly  and  satisfactorily. 


PRIOKS  AND  SAMPLES  FURNISHED  ON  APPLICATION  TO 

Purington  Paving  Brick  Co. 

FIRST  NATIONAL  BANK  BUILDINq, 
QALESBURQ,  ILL. 


THE  HALLWOOD  PAYING  BLOCK 

The  best  manufactured  Paving  Material  in  use. 

Thirty   miles   of  street   paved   with  it   in   Columbus,   Ohio,   and 

half  as  much  more  in  other  cities. 
Next    to    Stone   in  durability,    next  to  Asphalt   in   producing  a 

smooth  and  quiet  driveway,  while  the  cost  is  less  than  either. 
Send  for  Circular. 

THE  OHIO  PAYING  CO.,  85  NORTH  HIGH  ST.,  COLUMBUS,  OHIO 

W.  8.  Williams,  President.  H.  8.  Bbldbn.  Vice-President. 

M.  C.  Barber,  Sec'y  and  Treas.  W.  B.  Daobr,  Gen'l  Sales  Agent. 

ANNUAL  OARAOITY.  €0.000,000  BRIOK. 

The  Shale  Brick  Exchange 

MANUFACTURERS  OF 

Yitrified  Street  Paving  Brick  and  Block 

SIDEWALK,  SEWER  AND  BUILDING  BRICK. 
Imperial  Brick  Co.  ,^  ^^.  _^  ^   .^  .  .^^  .  ■ 

Canton  BHck  Co.  Off  106,  Room  4  Grand  Opera  House, 

The  HoUoway  Paving  Brick  Co.  '  "^ 

W.  S.WilliamB.  >-  A  «.Ti^^«.T      ^««..rv 

The  Royal  Brick  Co.  CANTON,    OHIO. 

The  Canton  Standard  Brick  Co.  ^^^  ^avri^,    vriiiv 

The  Wayneibnrgh  Brick  and  Clay  Co. 
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ATTENTION  I 


Paving-Brick  Manufacturers! 


MoBBBLY,  Missouri,  April  7th,  1893. 
The  Standard  Dry  Kiln  Co.,  LouiwilU,  Ky,: 

OiNTLBMEN^After  a  thorough  examination  of  seyeral 
other  brlck^  driers.  I  bought  of  yon  a  four  tunnel  (eight 
track)  drier,  as  I  was  satisfied  yon  had  the  right  system  for 
drying  brick.' 

After  giving  It  a  thorough  test,  It  has  exceeded  my  ex- 
pectations. We  can  dry  the  brick  In  from  twelve  to 
twenty-four  hours,  and  quicker  If  we  want  to,  as  It  Is 
under  perfect  control  and  will  dry  the  brick  as  fast  or  slow 
as  we  please. 

There  Is  no  doubt  In  my  mind  that  yours  Is  the  com- 
ing drier  for  practical  brick-makers.  It  does  the  work 
thoroughly  without  checking,  and  damp  or  cloudy  weather 
does  not  affect  It  In  any  way.  Our  brick  are  made  from 
shale,  and  we  dry  50,000  per  day  without  any  trouble. 

Yours  very  truly.       Jab.  Sandison,  Qen*l  Manager, 
Moberly  Brick,  Tiling  and  Earthentoare  Co. 


Pavers  Dried  Perfectly  in  12  Hours 

IS  THK  RECORD  HKLD   BY      -       •       -       • 

THE  STANDARD   ■■'"'-'■■ 
FORCED  DRAFT  DRIER 

The  above  endorsement  is,  however,  but  one  of  many  recently  received,  which 
fuUy  bear  out  our  statement  that  "THE  STANDARD"  DRIER  is  the  most 
Rapid,  Reliable  and  Economical  one  yet  offered  to  the  public.  Demonstrated 
Pacts,  not  Theory,  is  the  basis  of  our  claims. 

SEND  FOR  OATALOQUe  AND  ADDITIONAL 
PROOF  OF  MERIT  FROM  USERS, 


THE  STANDARD  DRY  KILN  CO. 


General  Office  and  Salesrooms. 
&23-925  West  Main  Street, 


Loaisviiic,  Ky. 
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Economy  of  Asphalt  Pavements. 


The  following  diagram  represents  the  relative  loads  that  a 
horse  will  haul  over  various  kinds  of  pavement: 


ON  IRON  RAILS  OR  FLOOR. 

ON  ASPHALT  PAVEMENT. 

ON  BEST  BRICK  PAVEMENT. 

ON  ORDINARY  BRICK  PAVEMENT. 

ON  BEST  GRANITE  PAVEMENT. 

ON  ORDINARY  GRANITE  PAVEMENT. 

ON  BEST  WOOD  PAVEMENT. 

ON  ORDINARY  WOOD  PAVEMENT, 

ON  GOOD  MACADAM  ROAD. 

ON  COBBLE-STONE  PAVEMENT. 

ON  GOOD  EARTH  ROAD, 


Extract  from  an  article  on  Resistance  to  Traction  on  Roads, 
by  Rudolph  Herring,  the  eminent  Civil  Engineer. 

**  If  one  horse  can  just  draw  a  load  on  a  level  road  on 
iron  rails,  it  will  take  one  and  two-thirds  horses  to  draw  it  on 
asphalt,  three  and  one-third  on  the  best  Belgian  block  pave- 
ment, five  on  the  ordinary  Belgian  pavement,  seven  on  good 
cobble-stones,  thirteen  on  bad  cobble-stones,  twenty  on  an 
ordinary  earth  road,  and  forty  on  a  sandy  road.  Therefore, 
a  city  paved  with  sheet  asphalt  will  save  to  itself  and  its  citi{ens 
from  200  to  300  per  cent,  of  the  cost,  to  it  and  them,  of  trans- 
porting passengers  and  goods,  as  compared  with  a  city  paved 
with  blocks.  This  saving  will  in  a  large  city  amount  to  thou- 
sands of  dollars  daily,  and  the  yearly  aggregate  would  doubt- 
less be  large  enough  to  pave  the  city.  It  is  a  saving,  too, 
that  affects  every  person  residing  or  owning  property  in  the 
city/' 


WARREN-SCHARF  ASPHALT  PAVING  CO., 


81  FULTON  Street,  New  York. 
61  Blymyer  Building,  Cincinnati. 
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ANNEALING   PAVING  BRICK. 

Recently  there  has  been  considerable  letter-writing  and  discus- 
sion on  the  vitrification  of  brick,  especially  those  intended  for  pav- 
ing. Some  contend  for  thorough  vitrification,  while  others  main- 
tain that  semi,  or  say  partial,  vitrification  is  all  that  is  needed  for 
good  paving  brick.  This  has  been  so  thoroughly  discussed  at  con- 
ventions and  in  the  clay  journals  that  I  do  not  see  much  chance  of 
writing  anything  neyfon  the  subject,  but  the  impression  forces  itself 
upon  me  that  when  the  term  "vitrif action''  is  clearly  understood 
all  round,  discussion  on  the  subject  will  to  a  great  extent  cease. 

There  is  also  another  matter  in  connection  with  vitrified  brick 
that  appears  to  be  to  a  great  extent  overlooked,  which  may  account 
for  the  diversity  of  opinion  so  prevalent.  That  is  the  matter  of  an- 
nealing brick.  The  term  "annealing "  appears  also  to  be  shrouded 
in  misconceptions  and  requires  the  same  unanimity  as  to  its  mean- 
ing as  the  term  vitrif action.  By  consulting  the  dictionary  we 
find — "Anneal,  v.  a.,  to  temper  glass  or  metals  by  subjecting  them 
to  intense  heat  and  then  letting  them  cool  very  slowly ;  to  heat  glass 
and  earthenware  so  as  to  fix  colors ;  to  temper  by  heat ;  to  bake,  as 
tiles  (A.  S.  an,  and — oelan,  to  burn)." 

From  a  practical  standpoint  of  view  this  definition  is  rather 
vague.  Tempering  and  annealing  metals  are  two  very  different 
things,  I  might  say  opposite  things.  Take  steel  for  instance,  where 
we  temper  to  impart  hardness,  but  we  anneal  to  make  it  soft.  The 
object  of  annealing  metals  is  to  deprive  them  of  brittleness  and  to 
render  them  flexible  and  ductile. 

We  will  take  the  liberty  of  cutting  out  "tempering''  from  this 
definition  of  annealijig  and  give  it  a  place  by  itself,  and  for  the 
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252  MUNICIPAL  ENGINEERING. 

present  deal  with  annealing  as  generally  practiced  and  understood. 
One  portion  of  the  definition  is  to  the  point  and  quite  satisfactory 
to  me,  viz.,  '*  by  subjecting  them  to  intense  heat  (the  glass  or  met- 
als) and  then  letting  them  cool  slowly,*'  The  italics  are  mine.  I 
attach  more  importance  to  the  slow  cooling  than  anything  else,  this 
is  what  effects  the  annealing.  Raising  to  a  very  high  temperature 
is  of  no  avail  in  annealing,  if  the  slow  cooling  is  not  attended  to, 
and  it  is  astonishing  what  results  may  be  attained  when  this  cooling 
off  is  properly  done ;  nails  that  would  not  bend  to  an  angle  of  90 
*  degrees  without  fracture  before  annealing,  could  be  tied  into  a  close 
knot  after  annealing.  In  the  Industrial  Exhibition  of  1861  might 
be  seen  a  railway  car  axle  tied  into  a  knot;  this  was  done  cold  after 
being  annealed  for  one  week.  I  say  cold,  but  allowance  must  be 
made  for  the  heat  developed  during  the  process  of  tying  the  knot. 

Nearly  all  the  metals  are  possessed  of  this  property  of  softening 
by  very  slow  cooling  from  a  high  temperature,  care  being  taken, 
however,  to  exclude  the  air  by  imbedding  the  metal  in  some  kind 
of  powdered  material;  sand  is  very  good  for  iron  and  steel,  but  it 
might  be  injurious  to  some  of  the  metals.  Powdered  charcoal 
would  probably  do  for  some  of  the  metals,  but  would  frustrate  the 
object  in  view  if  it  were  used  to  imbed  iron  or  steel. 

A  little  reflection  leads  us  to  the  conclusion  that  steel  and  iron 
would  be  hardened  by  such  treatment,  and  practice  confirms  this 
conclusion.  The  mistake  has  frequently  been  made  of  trying  to 
soften  or  anneal  wire  and  sheet  iron  by  bedding  them  in  saw  dust 
and  raising  a  heat  on  them,  then  letting  it  die  out  slowly.  The 
result — spoiled  wire  and  sheets — is  always  the  same.  This  has  oc- 
curred in  establishments  where  steel  making  by  the  ''cementation'^ 
process  was  carried  on  daily  under  the  very  noses  of  these  mis- 
guided annealers.  It  never  occurred  to  these  men  that  the  saw 
dust  would  soon  char  and  would  then  convert  into  steel  the  iron  in 
contact  with  it.  Of  course  a  man  with  ordinary  intelligence  does 
not  fall  into  this  error  twice. 

From  instances  of  this  kind  we  readily  see  that  annealing  is 
beset  with  conditions,  besides  slow  cooling,  and  is  not  so  simple  an 
affair  as  it  at  first  appears  .The  metal  copper  just  reverses  the  opera- 
tion; to  anneal  or  soften  copper  it  must  be  heated  to  a  red  heat  and 
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plunged  into  cold  water.  This  readers  it  soft  and  pliable.  Slow 
cooling  hardens  and  stiffens  it. 

Glass  comes  under  the  same  law  as  th^  generality  of  metals,  and 
requires  slow  cooling  to  render  it  tough  and  elastic. 

The  Siemens  Bros,  offered  railway  companies  glass  "sleepers," 
or  "ties,"  for  their  railroads,  to  replace  the  wooden  tie,  and  it  was 
claimed  that  the  advantages  gained  by  the  glass  tie  would  doubly 
compensate  the  railway  companies  over  the  difference  in  cost.  They 
were  to  be  strong  and  tough  enough  to  resist  all  ordinary  shocks 
and  strains,  and  as  far  as  deterioration  from  decay,  etc.,  they  were 
practically  indestructible.  The  possibility  of  producing  glass  ties 
with  such  flexible  properties  centers  chiefly  in  the  annealing,  and 
this  leads  me  to  the  subject  of  this  article,  "Annealing  Paving 
Brick." 

If  we  desire  to  establish  and  maintain  the  reputation  of  brick 
paved  streets  and  roadways,  we  must  endeavor  to  endow  the  brick 
with  all  the  good  properties  of  granite,  and  if  possible  deprive  it 
(the  brick)  of  all  the  granite's  objectionable  features. 

In  the  first  place  let  us  examine  the  characteristics  of  the  mod- 
ern, or  up  to  date,  paving  brick,  and  do  we  not  find  it  to  resemble 
granite  to  a  great  extent  in  both  character  and  composition?  Would 
it  be  much  out  of  place  to  call  it  artificial  granite?  The  object 
sought  and  aimed  for  by  the  maker  of  vitreous  brick  is  to  return  the 
clay  to  nearly  its  original  state  as  rock,  and  he  uses  nature's  method 
of  doing  it,  viz,  by  heat,  but  his  modification  of  the  process  will  not 
admit  of  heating  up  to  melting  point,  because  his  brick  are  already 
formed  or  molded.  Over  forty  years  ago  I  saw  a  process  of  brick- 
making  in  which  the  liquid  (molten)  clay  was  run  into  molds  and 
set  aside  to  anneal ;  the  process  was  abandoned  on  commercial 
grounds.  I  see,  every  now  and  then,  the  same  thing  crops  up 
again,  and  I  firmly  believe  it  will  yet  bear  fruit.  The  process  referred 
to  is  the  utilization  of  blast  furnace  slag.  The  one  I  refer  to  speci- 
ally was  at  furnaces  smelting  what  is  known  as  clay  iron-stones. 
These  lava  bricks  were  put  on  the  market  to  compete  with  the  com- 
mon building  brick,  which  proved  fatal  to  them,  chiefly  on  account 
of  their  weight  and  the  consequent  heavy  freightage.  No  particular 
pains  was  taken  in  cooling  them.  They  received  a  moderate  cover- 
ing of  dry  sand.     When  I  think  over  this  long-ago  experiment  it 
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occurs  to  me  that  if  brick  paving  had  at  that  time  received  the  im- 
petus of  the  present  time  the  lava  brick  would  in  all  probability 
have  been  made  into  excellent  paving  brick.  This  would  have  left 
no  question  as  to  its  vitrifaction;  and,  with  proper  annealing,  a 
tough  and  almost  everlasting  paver  would  have  been  made.  The 
composition  differed  somewhat  from  the  paver  pf  to-day,  inasmuch 
as  it  contained  a  percentage  of  lime  that  would  render  the  usual 
method  of  brickmaking  impossible.  Compare  the  analysis  of  the 
vitreous  paver  and  the  lava  brick  : 

VltreonB.  Lava. 

Silica .57.47  39.82 

Alumina 32.69  15.10 

Lime 1.85  31.48 

Protoxide  iron 4.01  0.79 

Sulphide  calcium 2.22 

Magnesia 2.11  7.44 

Protoxide  manganese 1.62 

Phosphoric  acid .15 

Alkalies 1.96  1.89 

100.06  100.51 

What  confirms  me  in  my  belief  about  the  slag  paver  is  the  fact 
that  the  slag  was  used  far  and  wide  to  macadamize  the  roads,  turn- 
pikes, etc.,  and  a  good,  solid  road  it  made.  A  few  houses  were 
built,  some  twenty  or  more,  of  the  large  broken-up  blocks.  These 
were  an  experiment  with  the  material,  and  it  looks  as  well  to-day  as 
it  did  thirty  years  ago.  The  only  draw-back  to  it  was  the  cost  of 
building.  No  attempt  was  ever  made  to  anneal  any  of  these  large 
blocks  of  slag.  They  were  run  into  iron  moulds  and  sent  to  the 
dump  as  soon  as  they  were  set. 

While  writing  this  article  I  received  by  mail  a  neatly  got  up  and 
well-written  pamphlet,  entitled  ''Brick  and  Brick  Roadways,*'  by 
W.  S.  Ravenscroft  and  H.  A.  Miller,  and  while  complimenting 
them  on  the  plain,  practical  way  they  handle  the  subjects  treated 
of,  I  must  take  exception  to  the  half  ofif-handed  style  in  which  they 
treat  annealing  ;  yet  they  are  careful  enough  to  lay  down  conditions 
that  will  insure  annealing.  They  say,  "The  cooling  ofif  of  a  kiln 
should  be  very  gradual,  as  the  admission  of  cool  air  in  the  slightest 
degree  has  a  tendency  injurious  to  any  brick,  and  especially  to  pav- 
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ing  brick."  Again  they  say,  ''It  is  our  belief  and  experience  that 
when  the  burning  of  a  brick  has  been  finished  it  is  as  tough  as  it  is 
possible  to  make  it,  and  that  the  only  thing  necessary  is  to  see  that 
the  cooling  process  is  not  too  rapid.'' 

Here  Messrs.  Ravenscroft  and  Miller  and  I  just  agree.  A  brick, 
and  especially  a  vitreous  brick,  is  exceedingly  tough  when  it  reaches 
its  final  temperature,  and  the  slow  cooling  recommended  is  to  re- 
tain a  portion  of  that  toughness.  The  present  method  of  manufac- 
turing brick  renders  reheating  unnecessary,  but  with  the  metals  and 
glass  reheating  several  times  is  sometimes  necessary.  If  brick  had 
to  be  reheated  as  much  care  would  be  needed  for  the  heating  as  for 
the  cooling ;  a  quick  reheating  of  brick  would  be  as  mischievous  as 
quickly  cooling  off  the  first  heating. 

If  Messrs.  Ravenscroft  and  Miller  consider  it  requisite  to  reheat, 
in  order  to  anneal,  and  which  may  be  inferred  from  the  indifference 
they  manifest  towards  it,  or  if  they  think  that  heating  is  the  factor 
of  main  importance  in  annealing,  then  I  beg  to  differ  on  both 
points.  Brick,  glass  or  metals  may  be  carefully  heated  to  any  pre- 
scribed temperature  and  the  annealing  completely  spoiled  by  the 
quick  cooling.  This  they  admit,  but  appear  to  confound  cause 
with  effect ;  they  ignore  annealing  but  prescribe  that  which  will  pro- 
duce it. 

And  now  let  us  consider  the  kiln  that  is  most  suitable  for  pro- 
ducing vitreous  paving  brick.  Any  good  close-topped  kiln  that  is 
not  used  to  heat  the  air  for  the  adjoining  kiln.  I  think  the  contin- 
uous kilns  unsuitable  for  good  paving  brick  on  account  of  the  air 
being  drawn  through  the  hot  finished  brick  and  hastening  the  cool- 
ing of  them  ;  of  course  this  saves  fuel,  but  it  undoubtedly  spoils 
brick.  My  experience  in  metals  confirms  the  statement  of  Messrs. 
Ravenscroft  and  Miller  about  the  injurious  effect  of  admitting  air 
even  '4n  the  slightest  degree.*' 

From  the  above  considerations  we  may  conclude  that  merely  vit- 
rifying brick  does  not  constitute  them  good  pavers,  and  brick  of  the 
finest  composition  receiving  the  most  careful  and  skillful  treatment 
at  the  hands  of  the  burner  may  be  utterly  spoiled  by  injudicious 
cooling,  in  order  to  save  a  little  time  or  a  few  barrowfuls  of  fuel. 

W.  Waplington. 
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W.  Waplington  was  born  at  Somercotes,  Derbyshire,  Eng.. 
February  19, 1835.  His  father  was  a  mining  contractor,  and 
took  him  into  the  mines  when  just  turned  nine  years  of  age. 
Up  to  that  time  his  education  had  been  what  the  national 
schools  in  England  then  afforded.  His  mining  experience 
was  gained  in  the  North  of  England,  in  the  Marquis  of  Lon- 
donderry's collieries  in  the  County  of  Durham.  In  1856  he 
quit  mining  and  turned  his  attention  to  the  forge,  foundry 
and  rolling  mills,  and  had  the  pleasure  of  witnessing  the  early 
experiments  of  Bessemer  &  Siemens  in  steel  making,  and 
about  this  time  he  commenced  contributions  to  the  local 
papers  and  to  London  Engineering.  In  the  latter  paper  he 
commenced  a  discussion  with  the  late  Sir  W.  Siemens  on  the 
chemistry  of  puddling  iron.  During  his  mining  days  he  was 
a  diligent  attendant  at  the  night  schools  and  scientific  lectures.    He  was  also 

Passionately  fond  of  music,  and  got  fairly  grounded  in  this  delightful  art  under 
[r.  Joseph  Kay,  a  basso  chorister  and  teacher  in  Durham  Cathedral.  From  1856 
to  1866  he  was  in  the  foundries  and  rolling  mills  of  the  Butterlay  Company  at 
Codnor  Park,  Derbyshire.  He  then  went  to  the  Atlas  Steel  Works  of  John  Brown 
&  Co.,  Limited,  and  was  there  six  years,  acquiring  a  knowledge  of  steel  and 
armor-plate  making,  holding  the  position  of  assistant  manager.  In  1872  he  took 
charge  of  the  Lancashire  Steel  Works,  operated  at  that  time  by  Bolchow,  Y aughan 
&  Co.,  Middlesborough.  In  1874  he  was  engaged  by  the  Bessemer  Steel  and  Ord- 
nance Co.,  London,  as  manager  and  chemist  at  their  works.  East  Greenwich. 
They  closed  down  just  before  the  end  of  the  year,  and  he  was  at  once  eneaged  as 
technical  manager  to  the  Steel  Company  of  Canada,  the  works  to  be  Duilt  at 
Londonderry,  Nova  Scotia.  Thither  he  was  sent  in  June,  1875.  In  1881  he  came 
to  the  United  States  to  build  and  take  charge  of  a  Bessemer  steel  plant  at 
Wheatland.  Pa.,  which  never  matured.  From  1882  to  1884  he  had  no  permanent 
position.  At  this  time  the  Hon.  E.  A.  Wheeler,  of  the  Wheeler  Iron  Company, 
offered  him  the  position  of  manager  at  their  rolling  mills.  West  Middlesex,  and 
then  offered  him  a  partnership  if  they  could  lease  the  mills  from  his  partner, 
Lloyd  Reed.  This  they  did,  but  before  the  end  of  1886  Mr.  Reed  saw  a  good  chance 
to  sell  the  mills,  etc.,  and  for  a  consideration  they  allowed  the  lease  to  be  can- 
celled. Since  that  time  he  has  been  giving  his  attention  to  the  generation  of  heat 
by  gaseous  fuel,  etc. 


WIDTH   OF   PAVED    ROADWAY   IN   CITY  STREETS. 

The  most^serious  obstacle  in  the  way  of  securing  well  paved 
streets  in  all  our  cities  and  towns  is  the  great  cost  of  such  improve- 
ments and  the  unwillingness  of  the  people  to  bear  the  burden  of 
taxes  and  assessments  necessary  to  pay  for  them.  It  is,  of  course, 
a  fact  that  such  burdens  are  rather  fancied  than  real,  since,  in  nine 
cases  out  of  ten,  a  well-paved  street  is  a  good  business  investment 
for  the  property  owners  along  it,  but  it  is  very  difficult  to  get  the 
average  citizen  to  see  it  in  that  light ;  and  while  he  can  but  admit 
that  well-paved  streets  are  a  blessing,  he  usually  regards  the  collec- 
tion of  assessments  for  such  improvements  an  infringement  on  his 
liberty,  or  a  species  of  legalized  confiscation  of  his  property. 

It  being  universally  admitted  that  well-paved  streets  are — bar- 
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ring  the  fact  that  they  must  be  paid  for— desirable,  and  in  fact  nec- 
essary for  the  comfort  of  urban  residents,  it  becomes  an  interesting 
problem  how  to  reconcile  the  warring  elements  of  cost  and  comfort, 
or  in  other  words,  how  to  secure  well-paved  streets  at  a  reasonable 
cost. 

Unfortunately,  good  pavements  of  whatever  kind,  like  most  other 
good  things,  are  expensive,  and  the  property  owner  is  not  generally 
able  to  withstand  the  temptation  to  favor  an  inferior  article  because 
it  is  cheap.  As  a  consequence,  few  cities  have  escaped  the  curse 
of  miles  of  so-called  pavements  constructed  in  the  shabbiest  man- 
ner out  of  the  poorest  materials,  having  no  other  virtue  than  low 
firstcost,  but  proving  in  the  end  so  expensive  that  only  the  wealthiest 
communities  can  afford  them. 

As  one  possible  solution  of  the  problem,  how  to  secure  well-paved 
streets  at  a  reasonable  cost,  the  possibility  and  propriety  of  reduc- 
ing the  width  of  the  roadway  is  suggested.  Most  of  our  American 
cities  and  towns  have  been  laid  out  with  streets  of  liberal  width. 
This  is  particularly  true  of  those  parts  of  cities  devoted  to  resi- 
dence purposes.  Wide  streets  are  desirable  for  the  free  admission 
of  air  and  light,  and  for  their  sesthetic  effects.  But  the  primary 
and  principal  function  of  streets  is  to  afford  means  of  intercommu- 
nication between  the  different  parts  of  a  city,  and  aside  from  the 
considerations  named  above,  the  width  of  any  street  should  be  de- 
termined by  the  requirements  of  such  intercommunication,  or  in 
other  words,  by  the  amount  of  travel  it  is  required  to  accommodate. 
Judged  by  this  standard,  any  observant  person  must  admit  that  the 
majority  of  the  suburban  and  residence  streets  of  our  cities  are  un- 
necessarily wide.  Viewed  from  this  standpoint,  it  seems  preposter- 
ous to  provide  a  pavement  forty  or  fifty  feet  wide  to  accommodate 
the  few  light  and  infrequent  vehicles  of  the  residents,  and  the  occa- 
sional trips  of  the  milk,  ice  and  grocers'  wagons  that  supply  the 
people  with  the  necessaries  of  urban  life. 

The  question  will  naturally  arise,  why  not,  while  securing  the 
benefits  of  wide  streets,  make  the  paved  portion  of  them  conform  to 
the  requirements  of  travel? 

Quite  extensive  observation  has  convinced  the  writer  that  a 
roadway  from  eighteen  to  twenty-four  feet  wide  is  ample  to  accom- 
modate the  travel  that  passes  over  the  great  majority  of  residence 
and  suburban  streets  in  American  cities.     There  are,  of  course,  in 
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every  city,  a  number  of  principal  roads  or  driveways  where  wide 
roadways  are  necessary,  but  if  one  will  consider  the  matter  he  will 
be  surprised  at  the  small  number  of  such  heavily  traveled  streets 
outside  of  the  business  portion  of  any  given  city ;  and  if  he  will 
take  pains  to  observe  the  amount  of  travel  passing  over  streets  other 
than  such  main  arteries,  he  will  be  surprised  at  the  smallness  of  its 
volume. 

It  may  be  stated  as  the  average  practice  in  American  cities  to 
make  the  roadway  three-fifths  of  the  total  width  of  the  street.  This 
gives  for  a  sixty  foot  street  a  roadway  thirty-six  feet  wide,  and  it  is 
customary,  when  the  street  is  to  be  improved,  to  have  the  whole 
width  of  this  roadway  paved,  regardless  of  whether  it  is  or  is  not 
necessary  to  properly  accommodate  the  travel  to  which  the  street  is 
to  be  subjected. 

It  seems  to  the  writer  that  this  practice  is  a  needless  extrava- 
gance and  a  waste  of  public  funds.  In  the  case  of  at  least  four  out 
of  five  such  streets,  not  principal  driveways  or  popular  boulevards, 
a  paved  roadway  eighteen  feet  wide  will  be  found  amply  sufficient 
to  meet  all  the  requirements.  The  arguments  in  favor  of  reducing 
the  roadway  width  on  such  a  street  from  thirty-six  to  eighteen  feet 
jnay  be  briefly  stated  as  follows  : 

1st.  Because  the  cost  of  paving  the  street  is  reduced  one-half ; 
and  because  of  such  reduction,  it  will  be  found  easier  to  get  the 
property  owners  to  consent  to  the  construction  of  a  first-class  pave- 
ment. 

2d.  The  cost  of  cleaning  or  sprinkling  the  street  is  reduced  one- 
half,  or,  in  case  it  is  not  cleaned,  there  is  only  one-half  the  surface 
to  supply  the  dust  and  dirt  to  be  carried  into  the  houses  by  the  wind. 

3d.  While  the  cost  of  maintenance  and  repairs  might  not  be  re- 
duced in  proportion  to  the  width,  since  such  cost  in  the  case  of 
pavements  not  subject  to  natural  decay  is  a  function  of  the  amount 
of  travel  over  them,  there  can  be  no  doubt  that  the  cost  of  such 
maintenance  and  repairs  would  be  greatly  reduced. 

4th.  The  narrow  pavement  leaves  a  wide  space  on  each  side  of 
the  street,  which,  after  providing  for  ample  sidewalks,  may  be  sod- 
ded with  grass  or  planted  with  trees,  thus  greatly  increasing  the 
beauty  and  comfort  of  the  street,  and  practically  adding  to  the  front 
depth  of  abutting  lots. 

5th.   There  will  be  ample  space  between  the  curb  and  the  side- 
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walk  in  which  to  lay  all  sewer,  water  and  gas  pipes,  where  they  will 
be  readily  accessible  for  repairs  without  cutting  into  and  disturbing 
the  paved  roadway.  . 

This  is  a  most  important  consideration,  which  I  need  not  dis- 
cuss in  detail.  As  this  plan  contemplates  placing  a  line  of  such 
pipes  on  each  side  of  the  street,  it  may  be  claimed  that  the  cost  of 
such  pipes  would  be  doubled.  This  would  not  be  true,  since  not 
only  would  the  pipes  for  the  double  system  be  smaller  and  cost  less 
to  lay,  but  the  house  connections  would  all  be  materially  shortened, 
and  their  cost  reduced,  and  the  saving  on  the  large  number  of  these 
connections  would  probably  more  than  balance  the  extra  cost  of  the 
double  lines  of  pipe. 

6th.  A  paved  roadway  eighteen  feet  wide  will  allow  two  lines  of 
vehicles  to  meet  or  pass  each  other  freely.  It  is  objected  that  teams 
could  not  be  turned  round  in  such  a  street.  This  is  admitted 
(though  it  is  not  impossible  for  a  skillful  driver  to  turn  a  one-horse 
vehicle  in  a  street  eighteen  feet  wide  between  curbs), but  if  circular 
curbs,  say  of  twelve  feet  radius  are  used  at  the  corners,  there  will  be 
ample  room  to  turn  at  the  street  intersections ;  and  even  if  drivers 
found  it  necessary  to  go  around  a  square  to  make  the  turn,  it  would 
not  be  a  serious  inconvenience. 

These  advantages  and  the  great  economy  that  would  result  from 
the  adoption  of  the  plan  make  it  worthy  of  more  careful  considera- 
tion than  it  has  heretofore  received. 

Many  people  who  habitually  oppose  innovations,  whether  they 
are  meritorious  or  not,  will  resist  the  making  of  such  narrow  drive- 
ways, simply  because  it  is  not  the  "good  old  way.''  But  if  the  plan 
is  found  to  possess  the  merits  claimed  above,  and  no  more  serious 
objections  to  it  appear  than  now  occur  to  the  writer,  it  is  certain,  like 
all  other  meritorious  things,  to  be  adopted  in  the  end. 

It  is  not,  of  course,  claimed  that  the  idea  is  new,  or  that  it  orig- 
inated with  the  writer,  but  it  has  not  heretofore  received  the  atten- 
tion it  deserves,  and  it  is  with  the  hope  of  securing  such  attention 
and  a  full  discussion  of  the  subject  that  this  paper  is  presented. 

S.  Whinery, 

Mr.  Whinery  is  president  and  general  manager  of  the  Warren-Scharf  As- 
phalt Paving  Company,  located  at  Cincinnati,  and  is  widely  known  profession- 
ally as  one  of  the  most  successful  engineers  in  the  country. 
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THE    GRAVEL    ROAD    MOVEMENT   IN    PARKE    COUNTY, 

INDIANA. 

Parke  county,  Indiana,  was  organized  by  the  legislature  in 
1821.  It  contains  440  square  miles.  About  three-fourths  of  the 
area  is  level,  or  gently  rolling.  The  remaining  fourth  presents 
every  aspect  from  gently  sloping  to  precipice. 

When  the  county  was  first  settled,  road  workers  were  few,  and 
it  was  all  they  could  do  to  cut  the  timber  out  of  the  roadway,  and 
corduroy  a  few  unavoidable  swamps.  It  was  more  than  they  could 
do  to  grade  up  the  road  beds.  In  order  to  get  the  driest  road  bed, 
the  summits  of  the  ridges  were  followed  as  long  as  they  held  out, 
then  the  travel  plunged  down  their  steep  ends  into  the  little  valleys. 
Ox  teems  were  generally  used,  horses  being  used  mainly  for  riding. 
The  policy  was  to  put  enough  oxen  to  a  load  to  draw  it,  and  to  break 
down  all  obstacles  in  the  way.  I  have  in  the  last  year  or  two  seen 
walnut  logs  sawed  into  lumber  of  less  diameter  than  the  early  set- 
tlers often  used  for  wagon  and  sled  tongues.  The  young  man  who 
could  drive  three  to  six  yoke  of  oxen,  and  crack  his  whip  till  it 
could  be  heard  a  mile,  and  swear  till  he  shook  the  acorns  from  the 
oaks,  was  a  neighborhood  aristocrat,  and  could  have  the  hand  of 
the  prettiest  girl  in  the  puncheon  floor  dances. 

Those  rude,  primary  trails,  were  by  time  and  use  worn  into  the 
principal  roads.  Houses  and  other  improvements  were  built  with 
reference  to  them,  so  that  it  has  generally  been  impossible  to  relo- 
cate them.  Travel  across  our  county  in  any  direction  and  we  see 
roads  of  the  worst  possible  location  for  us  of  to-day;  but  they  were 
the  only  available  locations  for  the  early  settlers,  who  could  do  no 
better. 

After  about  twenty-five  years,  the  practice  of  changing  roads  so 
as  to  conform  to  land  and  section  lines  began  to  prevail.  This,  in 
the  rough  country,  did  the  roads  more  harm  than  thje  original  bad 
locations.  I  know  numerous  instances  where,  to  conform  to  a  road 
line,  the  road  now  runs  over  the  end  of  a  ridge,  or  the  swell  of  a 
hillside,  where  the  distance  around  it  would  be  less,  and  give  in- 
comparably better  gradients. 

As  farms  were  improved  our  roads  were  confined  to  the  lanes. 
Then  the  impassable  mud  holes  were  developed.     Rails  would  be 
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taken  from  fences  io  pry  up  mired  wagons^  and  left  in  the  mud  holes 
where  used  till  they  becaHae  dangerous  to  subsequent  teams;  then 
fences  would  be  opened  and  the  travel  would  cross  the  adjacent  fields 
as  regardless  of  the  protests  of  land-ownew  as  would  the  floods  of 
our  rivers  the  protests  of  bottom  farmers. 

Until  the  session  of  1876-7  our  legislature  gave  us  no  Ire©  gravel 
road  laws.  Before  that  time  we  had  toll  road  laws  only.  The  first 
toll  road  through  Parke  county  was  the  Indianapolis  and  Spring- 
field plank  road,  which  was  finished  to  the  Wabash  river  in  1851. 
It  was  delightful  while  it  lasted  as  a  road,  which  was  about  five 
years.  It  lasted  as  a  nuisance  about  five  years  more.  Because  it 
was  chartered  as  a  plank  road  it  had  to  be  a  plank  road.  It  was 
like  the  boy  who  went  fishing  for  cat.  The  first  bite  he  got  was 
from  a  four-pound  bass.  He  took  it  off  his  hook  and  flung  it  back 
into  the  stream,  saying:  ''When  I  go  a  catting,  I  go  a  catting." 
That  plank  road  in  many  places  was  built  alongside  of  gravel  banks 
and  gravel  bars,  where  one  cast  of  the  shovel  would  have  put  the 
gravel  on  the  road,  where  it  would  to-day  be  doing  service.  The 
last  mile  and  a  half  was  planked  on  the  Wabash  second  bottom  over 
as  good  gravel  as  was  ever  placed  on  a  road,  and  which  we  now 
haul  three  to  four  miles  to  make  gravel  roads.  But  the  stockholders 
and  directors  were  a  plank  roading,  and  it  was  idle  for  a  bass  to 
bite  their  hook. 

How  much  we  do  from  the  force  of  habit.  Our  people  have  at 
last  got  into  the  habit  of  hauling  gravel  onto  the  common  roads ; 
and  this  fall  I  saw  farmers  working  out  their  road  tax  by  hauling 
gravel  from  a  pit  and  dropping  it  onto  a  road-bed  composed  of 
better  gravel  than  they  were  hauling  three-quarters  of  a  mile.  In 
addition  to  the  force  of  habit,  the  fact  that  a  farmer  is  limited  in  his 
work  to  his  own  road  district  causes  some  of  these  absurd  actions. 
In  his  own  district  the  roads  may  not  need  the  gravel ;  but  as  he 
would  get  no  road  tax  credit  if  he  should  haul  into  another  district 
where  his  gravel  might  be  needed,  causes  him  to  do  needless  work 
in  his  own.  As  he  has  team,  wagon  and  time,  he  prefers  working 
out  his  tax  to  paying  money,  only  to  be  paid  out  to  others  by  the 
supervision  for  the  same  useless  work. 

If  any  county  in  the  state  ever  had  worse  roads  in  the  rainy  sea- 
son than  Parke  county  I  am  glad  I  never  saw  them.  As  roads  in 
the  rough,  or  raw,  as  we  might  properly  say,  were  good  at  the  time 
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in  the  year  when  farmers  were  too  busy  with  farm  work  to  travel 
them  much,  and  bad  at  the  only  time  they  had  to  spare,  neighbors' 
acquaintance  with  neighbors  was  of  necessity  very  much  restricted. 
The  area  of  each  family's  range  was  generally  limited  to  the  dis- 
tance the  members  could  walk  of  a  night  across  fields  and  woods  to 
a  school-house  or  '*  meeting-house."  With  such  a  limited  associa- 
tion each  neighborhood  had  litle  knowledge  of  the  ways  and  cus- 
toms of  others,  and  of  course  they  '*  judged  themselves  by  them- 
selves." Their  knowledge  of  things,  and  their  ways  of  doing,  were 
the  ways  by  which  all  the  rest  of  the  world  should  be  squared. 
There  was  little  or  no  social  harmony  between  town  and  country. 
The  ''country  Jake,"  as  he  dragged  himself  through  his  road  mud- 
holes  into  the  village,  looked  like  a  mud-turtle.  There  he  met  the  . 
village  dandy,  tip-toeing  along  over  his  split-log  sidewalks  with  his 
shining  boots,  who  represented  the  dry-land  terrapin.  Of  course 
there  grew  up  and  remained  that  inevitable  and  irrepressible  distinc- 
tion between  the  clean  and  the  dirty.  The  ''country  Jake  "  resented 
this  manifest  distinction  with  rude  actions  and  scowls,  and  was 
answered  by  the  village  "Chawley  "  with  sneers  and  contempt. 

Our  numerous  gravel  roads  have  done  away  with  nearly  all  I 
have  here  described,  and  which  I  well  remember  to  have  existed 
when  I  was  a  boy  and  young  man.  Country  and  town  have  become 
homogeneous  in  Parke  county.  A  carriage  load  of  villagers  will 
sail  out  into  the  country  and  take  dinner  or  tea  with  a  farmer's 
family,  and  the  visit  will  in  due  time  be  returned. 

The  gravel-road  movement  in  Parke  county  had  the  smallest 
possible  beginning.  About  the  year  1863,  when  the  whole  country 
thought  of  little  else  than  war,  Hon.  Thomas  N.  Rice,  a  lawyer  of 
Rockville,  was  elected  road  supervisor,  mainly  as  a  joke.  Four  road 
districts  then  cornered  at  the  court-house  in  Rockville,  and  the 
streets  were  worked  simply  as  common  roads.  Mr.  Rice  did  not 
want  the  office  at  first.  He  had  a  good  split-log  sidewalk  from  the 
court-house  to  his  residence,  and  the  flat  sides  were  up,  and  some 
of  them  were  fully  fifteen  inches  broad  on  their  face.  The  grace 
with  which  he  could  tip-toe  over  those  logs  and  spring  from  one  to 
another  would  have  provoked  the  envy  of  a  dancing-master  if  there 
had  been  one.  What  did  he  care  for  that  elongated  mud-hole  called 
a  road   or  the  ' '  country  Jake ' '  who  waded  it  ? 

After  he  had  taken  that  solemn  oath  of  office,  an  idea  struck  him. 
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He  would  play  the  people  a  joke  which  would  never  become  stale, 
for  the  older  it  grew  the  more  it  would  be  enjoyed.  He  would  not 
call  out  the  hands,  or  assign  any  work  to  any  person  by  which  he 
could  pay  his  property  road-tax,  but  he  would  let  the  money  accu- 
mulate. The  next  year  he  sought  the  office  and  was  triumphantly 
elected.  He  again  held  back  the  work,  and  allowed  another  year's 
road  tax  to  be  paid  into  the  treasury.  Then  the  word  got  out  that 
he  had  nearly  $300  road  money  in  his  possession  which  the  honest 
toilers  had  paid  into  the  treasury.  What  did  he  mean  ?  Did  he 
intend  to  skip  the  country?  A  great  storm  of  indignation  raged. 
When  he  found  he  could  not  be  re-elected,  he  induced  a  friend  who 
was  onto  the  secret  to  allow  his  name  to  be  used,  and  if  elected  to 
fail  to  qualify,  when  Mr.  Rice  would  be  appointed.  His  friend  was 
elected  over  him  by  a  majority  compared  with  which  Cleveland's  is 
insignificant.  The  storm  of  opposition  spent  its  force  at  the  election. 
The  successful  candidate  declined  to  serve,  and  Mr.  Rice  was  ap- 
pointed supervisor.  He  continued  his  former  policy,  and  at  the 
end  of  the  year  had  over  $400  on  hand.  He  then  solicited  the 
property-owners  on  Howard  avenue  in  Rockville  to  donate  to  his 
enterprise  twenty  cents  per  lineal  foot  of  their  ground,  which  most 
of  them  did.  Before  his  term  expired  he  let  a  contract  to  grade 
and  gravel  that  street  twelve  feet  wide  and  one  foot  deep  for  nearly  a 
half  mile.  The  storm  of  protests  and  indignation  which  then  greeted 
Mr.  Rice  from  those  on  other  streets  and  alleys  in  the  same  road 
district  now  seem  ridiculous  in  the  highest  degree.  But  their 
points  were  then  considered  well  taken  by  the  grumbling  public. 

Mr.  Rice  and  a  half-dozen  others,  his  disciples,  took  a  spade  and 
examined  the  bars  on  Williams  creek  to  see  if  enough  gravel  could 
be  obtained.  They  thought  by  careful  shoveling  it  could  be  had. 
It  is  historically  well  attested  that  this  was  done  on  a  Sunday  after- 
noon. Mr.  Rice  is  now  a  prominent  and  zealous  churchman.  Even 
then  he  was  not  above  suspicion  of  having  church  tendencies.  But 
no  Sunday's  work  he  ever  did  has  resulted  in  more  good  to  this 
world  than  did  the  examination  of  those  gravel  bars.  Of  the  value 
of  his  later  abundant  Sunday-school  work  to  be  measured  where  the 
streets  are  paved  with  gold  it  is  yet  too  early  to  judge;  but  he  is 
known  here  where  all  can  walk  safe  on  his  gravel. 

Every  community  has  a  wise  and  general  purpose  man.  This  man 
took  a  pencil  and  a  shingle  when  the  first  street  was  to  be  graveled 
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and  demonstrated  that  the  bars  of  Williams  creek  could  not  contain 
gravel  enough  to  gravel  Howard  avenue  twelve  feet  wide  and  one 
foot  deep.  Beside  that,  what  was  the  use  of  graveling  one  street 
when  all  the  others  of  necessity  must  do  without  it?  Then  the 
grumblers  called  attention  to  the  fact  that  Mr.  Rice  had  done  all 
this  work  on  the  street  on  which  he  resided.  He  would  have  been 
denounced  none  the  less  had  he  graveled  any  other  street  instead 
of  his  own.  I  had  not  then  grown  into  the  importance  of  being  a 
surveyor  and  civil  engineer.  I  was  only  county  treasurer,  a  cir- 
cumstance due  to  a  badly  aimed  shot  from  the  confederate  army 
which  failed  to  kill  me.  I  desired  a  re-election,  and  it  was  impor- 
tant that  I  should  prove  that  I  was  smart  in  figures.  I  joined  the 
objectors,  and  where  the  wise  man  had  figured  out  a  probable  de- 
ficiency of  gravel,  I  figured  it  out  absolutely  so.  Bad  as  my  figures 
were  afterward  proven  to  be,  they  were  clearly  the  best  to  be  made 
at  that  stage  of  the  campaign.  While  we  were  demonstrating,  ob- 
jecting and  croaking,  Mr.  Rice  built  his  road.  But  we  still  had 
something  left  to  growl  about.  The  gravel  was  put  on  while  other 
roads  were  dry  and  hard,  and  the  loose  gravel  made  it  hard  pulling 
while  it  was  packing.  We  growled  on  till  the  fall  rains  made  all 
other  roads  impassable,  and  this  road  good.  Then  ended  all  the 
glory  of  the  opposition.  That  was  the  first  attempt  at  gravel  road 
building  in  Parke  county.  After  the  next  flood  all  the  bars  on 
Williams  creek  were  refilled.  We  have  since  graveled  about  eleven 
miles  of  road  and  street  from  those  bars,  and  to-day  we  can't  see 
that  a  pebble  is  missed. 

The  next  effort  at  graveling  was  the  north  and  east  side  of  the 
public  square.  Mr.  Rice  took  a  leading  part  in  that  movement 
also.  This  work  was  put  through  under  the  law  for  assessing  the 
property  holders  on  each  side  of  the  street.  It  was  hard  coaxing  to 
get  the  county  commissioners  to  see  that  the  county  was  liable  to 
pay  its  share  of  the  work.  The  then  leading  commissioner  voted 
against  the  appropriation,  and  placed  a  protest  on  record.  He  has 
long  since  been  a  very  pronounced  friend  of  gravel  roads,  and  would 
doubtless  read  that  protest  now  with  a  blush. 

About  a  year  later,  to  wit,  about  1866,  Dr.  H.  J.  Rice  (brother 
of  the  former)  and  Joseph  L.  Boyd  circulated  a  petition  to  build  a 
gravel  road  from  Rockville  to  Bellmore,  a  village  seven  miles  due 
east.     It  was  built  under  a  law  then  in  force  taxing  the  land  three 
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quarters  of  a  mile  on  each  side  of  the  road,  each  land  owner  being 
a  stockholder  to  the  amount  of  his  tax.  Such  a  road  became  free  in 
twenty  years.  The  petition  was  very  defective,  and  the  proceedings 
in  the  court  were  also  erroneous ;  but  the  construction  was  rushed 
through  so  rapidly  that  it  was  an  accomplished  fact  before  the  ob- 
jectors could  growl  up  an  organized  opposition.  If  it  had  been  under- 
taken a  year  later,  when  the  reaction  against  gravel  roads  was  on,  it 
could  easily  have  been  defeated. 

The  next  move  was  to  grade,  gutter  and  gravel  Ohio  street  from 
the  public  square  to  the  next  street  east.  I  took  the  lead  in  that 
small  movement.  It  was  done  under  the  law  to  assess  property 
owners  on  each  side.  I  had  then  been  fully  converted  to  the  prac- 
ticability of  gravel  roads. 

The  year  1867  an  effort  was  made  to  build  a  gravel  road  from 
Rockville  seven  miles  north  to  Annapolis.  Stock  was  subscribed 
and  a  company  organized  under  the  turn-pike  law.  It  was  partly 
constructed,  when  a  law  was  passed  allowing  roads  to  tax  the  land 
one  and  a  half  miles  on  each  side  and  from  the  termini.  I  think 
the  law  permitted  roads  partly  constructed  to  tack  about  and  finish 
under  that  law.  At  any  rate  that  was  attempted.  It  reached  out 
so  far  on  side  and  end  that  it  took  in  people  who  had  but  little  in- 
terest in  the  road,  who  became  objectors,  and  especially  there  grew 
up  a  contention  whether  a  road  had  a  beginning  and  an  end,  or 
whether  it  had  two  ends.  The  right  to  tax  one  and  a  half  miles 
from  the  ''termini,"  as  the  law  provided,  gave  rise  to  that  discus- 
sion. When  a  gravel  road  falls  into  the  hands  of  a  debating  so- 
ciety that  road  is  doomed.  This  road  passed  through  Blooming- 
dale,  the  then  intellectual'  center  of  Parke  county.  While  there 
were  very  few  there  who  could  take  one  share  of  stock  at  fifty  dol- 
lars and  pay  it  up,  there  was  no  end  to  those  who  could  give  wagon 
loads  of  advice,  worth  ten  thousand  dollars  to  any  enterprise;  and 
they  gave  it  freely.  While  very  little  of  this  advice  helped  the  cause 
of  the  road,  it  nearly  all  gave  a  deal  of  trouble  and  annoyance  to 
the  opposite  side.  All  these  parties  were  for  the  gravel  road,  but 
not  one  but  would  for  all  coming  time  wade  through  deeper  mud 
than  he  had  ever  seen  before  he  would  have  a  road  built  on  the 
plan  and  by  the  means  proposed  by  the  opposite  side.  At  last  five 
persons  proposed  to  take  the  road  and  complete  it,  provided  the 
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original  stockholders  would  abandon  their  stock  and  allow  the  five 
to  own  the  road  when  done.  All  were  tired  and  agreed.  I  person- 
ally lost  one  hundred  and  fifty  dollars  by  that  road. 

In  the  meantime  the  citizens  of  Rockville  went  on  graveling 
their  other  streets,  till  all  the  principal  ones  were  completed  to  the 
corporation  line. 

An  effort  was  made  in  1868  and  1869  to  build  a  road  from  Bell- 
more  via  Hollenburg  and  Portland  Mills  to  Russellville  in  Putnam 
county,  under  the  law  taxing  one  and  a  half  miles  on  each  side  and 
beyond  the  ''termini,"  as  before  mentioned.  This  road  ran  several 
miles  on  the  county  line,  and  this  added  some  subjects  for  the  de- 
bating society  to  discuss.  Hon.  Thomas  N.  Rice,  before  mentioned, 
was  one  of  the  attorneys  employed  by  the  objectors  to  defeat  the 
road.  It  was  interesting  to  listen  to  his  arguments  against  this 
road,  as  an  attorney,  and  contrast  them  with  the  arguments  he  had 
formerly  used  as  supervisor.  This  road  dragged  along  in  court  a 
year  or  two  and  died.  That  long  discussion  as  to  whether  a  road 
had  a  beginning  and  an  end,  or  whether  it  had  two  ends,  was  all 
gone  over  again,  and  hairs  were  split  finer  than  cobweb  threads. 

One  of  the  means  used  to  kill  the  last  mentioned  road  was  a 
stock  company  road,  organized  to  occupy  and  claim  part  of  the 
same  right  of  way  claimed  by  the  former.  When  the  former  died, 
the  latter  died  also  and  was  buried  in  the  same  grave. 

J.  T.  Campbell, 

Capt.  John  T.  Campbell,  of  RockTille,  Indiana,  was  bom  in 
Parke  county,  one  and  a  half  miles  east  of  Montezuma,  May 
21, 1833.    He  attended  two  terms  of  the  then  locally  famous 
Bloomingdale  Academy,  under  Prof.  B.  C.  Hobbs.    When  the 
rebellion  broke  out  he  volunteered  in  the  14th  Indiana  In- 
fantry, and  was  twice  rejected  for  defective  teeth.    Later,  a 
permit  was  granted  to  raise  the  19th,  20th  and  2l8t  re^ments, 
Indiana  volunteers,  and  he  was  elected  and  commissioned 
captain  of  Company  H.,  21st  Indiana  Volunteer  Infantry, 
July  6, 1861.    He  was  wounded  in  the  battle  at  Baton  Rouge. 
August  5, 1862,  from  which  he  still  suffers.    He  was  appointed 
assistant  provost  marshal  under  Captain  Thompson  (later 
Secretary  of   Navy  under  Hayes).    In  1863  he  was  elected 
county  treasurer  of  Parke,  his  native  county,  and  re-elected 
in  1866.    December  15, 1864,  he  married  his  second  cousin,  Annie  Butterfield,  in 
Butler  county,  Ohio.    While  riding  with  her  there,  he  saw  some  very  fine  turn- 
pikes and  gravel  roads.   She  claims,  and  justly  so,  no  small  share  in  the  glory  of 
raising  Parke  county  out  of  the  deepest  mud  on  to  the  best  and  most  numerous 
gravel  roads  of  anv  county  in  America,  as  she  largely  converted  their  most 
active  promoter  to  the  cause  of  good  roads.    She  constantly  reminded  him  of  the 
difference  between  his  rides  with  her  in  Ohio,  and  her  rides  with  him  in  Parke 
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county,  Indiana.  Before  his  acquaintance  with  her  he  thought  the  only  remedy 
for  mud  roads  was  stronger  vehicles  and  bigger  horses.  After  his  conversion  to 
good  roads  he  worked,  urged,  argued,  demonstrated  and  wrote  in  the  county  pa- 
pers for  better  roads,  and  suggested  routes.  Many  times  he  thought  his  agitation 
made  no  impression  on  the  people,  but  after  the  passage  of  the  free  gravel  road  law 
of  1877,  Parke  county  had  an  epidemic  of  gravel  road  building.  The  fact  that  ad- 
joining counties  having  the  same  law  and  equal  material,  yet  building  no  gravel 
roads,  is  proof  that  his  agitation  had  prepared  the  minds  of  Parke  county  people 
for  the  improvement. 

In  1871  hft  matured  a  radical  and  complete  road  system  in  statutory  form,  on 
which  he  took  out  a  copyrij^t,  but  offered  it  free  to  Indiana  if  the  legislature 
would  adopt  it  as  a  whole.  The  session  of  1871  would  doubtless  have  passed  it  but 
for  the  bolt  of  the  house  on  account  of  political  measures.  The  senate  committee 
reported  it  favorably  and  the  house  committee  signified  their  intention  to  so  re- 
port. He  offered  it  to  five  subse<]|uent  legislatures  on  the  same  terms,  but  each 
session  showed  less  and  less  disposition  to  adopt  it.  A  legislature  is  a  queer  thing ; 
it  seems  that  the  best  work  they  ever  do  is  by  accident  or  inadvertence.  If  a 
live  measure  is  actively  considered,  it  developes  a  conservative  opposition  that 
defeats  it.  The  English  Parliament  established  the  freedom  of  the  press  in  En- 
gland by  forgetting  to  put  on  a  new  muzzle  when  the  old  one  had  dropped  off  by 
the  statutes  of  limitation.  Before  another  Parliament  met  England  discoverea 
that  a  free  press  was  better  than  a  muzzled  press.  Let  us  hope  that  at  no  distant 
time,  some  legislature  will  stumble  onto  a  good  road  law,  for  they  seem  deter- 
mined never  to  step  onto  one  purposely. 
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A  COMMITTEE,  composed  of  N.  B.  Acheson,  Edward  McGinnis, 
H.  B.  Chase,  George  Welsch,  J.  L.  Botsford,  PeterDeibeland  J.  W. 
Dickey,  was  appointed  recently  by  the  common  council  of  Youngs- 
town,  Ohio,  to  investigate  the  municipal  ownership  of  electric  street 
lighting  plants  in  cities  of  about  the  population  of  Youngstown. 
The  committee  did  its  work  thoroughly  and  made  a  valuable  report. 
From  the  information  gathered  a  very  comprehensive  table  was  com- 
piled of  which  the  accompanying  exhibit  is  the  most  essential  part. 

In  submitting  the  report  the  committee  said: 
*  "We  find  that  there  are  at  least  one  hundred  and  twenty  cities  in 
the  United  States  that  own  their  own  electric  lighting  plants,  and 
as  such  are  profitable  to  those  cities,  and  that  one  out  of  fifteen  of 
the  total  number  of  electric  lighting  plants  in  this  country  are  mu- 
nicipal institutions.  We  find  that  New  York  City,  Boston,  Chicago 
and  Detroit,  as  well  as  smaller  cities,  are  at  present  making  inves- 
tigations in  this  line.  We  have  written  to  all  of  those  cities  that 
own  their  electric  lighting  plants  that  we  could  hear  of,  asking  of 
each  a  list  of  questions  calculated  to  gain  the  desired  information, 
and  have  received  replies  from  seventy-three,  which  we  have  at- 
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tached  to  this  report  in  the  form  of  a  table,  that  by  reference  to  it 
information  may  be  quickly  and  easily  obtained. 

''We  find  that  Albany,  Mo.,  Crete,  Neb.,  Herrington,  Kan.,  Mid- 
dletown.  Pa.,  and  Oxford.  0.,  have  municipal  plants,  and  from  the 
profits  derived  from  the  commercial  arc  and  incandescent  lights 
furnished  by  them  are  able  to  pay  all  of  the  expenses  of  the  plants 
and  furnish  the  street  lights  without  cost  to  their  taxpayers,  which 
is  certainly  a  splendid  showing. 

*'We  find  the  prices  in  other  citied  varies  from  seven  dollars  for 
each  arc  street  lamp  per  year  all  the  way  up  to  and  more  than  is 
paid  in  this  city,  but  at  the  same  time  we  find  the  price  varies  nearly 
in  proportion  to  the  price  of  fuel  in  those  cities,  and  as  coal  for  our 
water- works  is  furnished  at  about  one  dollar  and  ten  cents  per  ton, 
we  believe  that  we  are  favorably  situated  to  get  cheap  and  efficient 
lighting  service. 

'*The  street  arc  lights  for  this  city  cost  $67.50  per  lamp  per  year, 
and  we  now  have  237  of  them,  and  at  this  price — which  is  consid- 
ered very  low  for  a  private  corporation  to  furnish — amounts  to  $15,- 
997.50,  and,  in  addition  to  these,  there  are  389  vapor  lights  costing 
$14  each  per  year,  or  nearly  $5,446,  which,  added  to  the  cost  of  the 
arc  lights,  makes  a  total  of  $21,443.50,  or  about  one-sixth  of  the 
whole  amount  received  from  taxes  for  municipal  purposes  that  is 
paid  for  street  lighting  alone.     *     *     * 

''When  this  city  owns  and  operates  an  incandescent  plant  with 
the  arc  light  plant,  it  would,  as  other  cities  do,  derive  profit  enough 
to  nearly,  if  not  entirely,  pay  for  the  cost  of  running  such  an  insti- 
tution, as  well  as  the  interest  on  the  necessary  bonds  for  its  purchase 
or  erection,  and  get  the  street  lights  for  little  or  nothing. 

"One  thing  is  certain,  there  would  be  no  combination  or  tacit 
understanding  between  the  city  and  the  gas  company  as  to  who 
should  occupy  this  or  that  street,  and  the  price  and  quality  of  gas 
would  be  more  satisfactorily  regulated  by  competition  than  all  of 
the  legislation  that  could  be  made  would  accomplish.  We  believe 
that  the  city  should  issue  its  bonds  for  this  purpose,  and  the  control 
of  these  plants  should  be  placed  in  the  hands  of  the  water-works 
trustees. 

"We,  therefore,  recommend  that  the  necessary  steps  be  taken  to 
procure  legislation  enabling  this  city  to  issue  its  bonds  in  an  amount 
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not  eiceeding  $100,000,  at  not  more  than  6  per  cent,  interest,  for 
the  purpose  of  erecting  or  purchasing,  owning  and  operating  an  arc 
and  incandescent  electric  lighting  plant  for  street  and  commercial 
purposes." 

The  council  decided  to  submit  question  to  a  vote  of  the  people. 

Mayor  Pingree,  of  Detroit,  is  an  advocate  of  municipal  owner- 
ship of  street  lighting,  and  has  had  three  estimates  on  the  cost 
and  operation  of  a  plant  in  that  city  prepared  for  the  consideration 
of  the  Detroit  Council.     The  estimates  are  as  follows  : 

Estimate  No,  1, — For  2,000  arc  light  plant,  complete,  with  fire- 
proof building,  direct  coupled  engines  and  dynamos : 

Real  estate  and  buUding $85,800  00 

Boilers  and  appurtenances 44,000  00 

.    Engines  and  connections 58,000  00 

Dynamos  and  station  electrical  appliances 70,000  00 

Contingent,  5  per  cent 10,090  00 

Total  cost  of  station $217,890  00 

Lamps,  lines,  etc. : 

Distributing  converters $80,000  00 

2,000  arc  lamps 60,000  00 

2,000  iron  poles  or  mast  arms,  complete,  at  $20 40,000  00 

500  miles  of  pole  line,  $200  per  mile 100,000  00 

20  miles  of  conduit  system,  including  copper  wire,  complete 80,000  00 

Contingencies 10,000  00 

$320,000  00 
Total  investment $537,890  00 

Cost  of  operation  and  maintenance  per  year,  station  to  run  12 
hours  per  day,  at  2,000  horse  power  : 

Office  expenses $6,000  00 

Power  plant  employes 11,540  00 

Fuel  and  maintenance 24,090  00 

Repairs,  and  depreciation  of  power  plant,  at  5  per  cent,  on 

$172,800 8,640  00 

On  building,  at  2}4  per  cent 600  00 

Oil,  waste  and  supplies 3,000  00 

Interest  on  station  and  power  plant,  4  per  cent,  on  $201,800 8,072  00 

$61,942  00 
Cost  per  horse  power  per  year  delivered  to  line 27  97 
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Cost  of  maintaining  lamps  and  lines  per  year,  2,000  lightsf: 

Trimmers,  repairers  and  underground  conduit  men,  35 ;  at  $2 

per  day $25,550  00 

2,000  pairs  of  carbons,  per  day 14,600  00 

Repairs  and  depreciation  on  lamps,  lines  and  converters,  at  8 

per  cent 6,900  00 

Repairs  and  depreciation  on  conduit  system,  at  3  per  cent 2,400  00 

Interest  on  lines,  lamps,  conduit  system,  etc.,  at  4  per  cent 12,800  00 

$62,250  00 

Cost  per  lamp  per  year  for  line  and  lamp  maintenance  31  12 

Total  cost  per  year 124,174  00 

Total  cost  per  lamp  per  year : 

Expense  of  commissioners'  office  per  lamp  per  year $3  00 

Cost  of  power  delivered  to  line  per  year 27  97 

Cost  of  lamp  and  line  maintenance  per  year 31  12 

$62  09 
Estimate  No,  2. — 

Cost  of  plant,  as  per  Estimate  No.  1 $537,890  00 

Cost  of  operation  and  maintenance  per  year,  based  on  moonlight 
schedule  of  1893;  calculated  on  plant  to  start  one  half  hour  after 
sunset  and  one  hour  before  moonset,  and  to  stop  one  hour  after 
moonrise  and  one  hour  before  sunrise. 
Hours  of  station  operation : 

H        M  H        M 

January 206  10  July 152  00 

February 193  40  August 164  20 

March 175  40  September 180  20 

April 153  50  October 212  10 

May 144  10  November 219  00 

June 137  50  December 244  20 


2,183    30 


Total  cost  per  year : 

Expense  of  commissioner's  office $6,000  00 

Cost  of  power 42,627  00 

Cost  of  lamps  and  line  maintenance 54,930  00 

$103,557  00 
Total  cost  per  lamp  per  year : 

Expense  of  commissioner's  office $3  00 

Cost  of  power  per  lamp  per  year 21  31 

Cost  of  lamp  and  line  maintenance ^ 27  46 

$51  77 
A  saving  of  $20,640  per  year  in  cost  of  operation  over  Estimate 
No.  1. 
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Estimate  No,  3. — 

For  2,000  arc  light  plant  complete,  with  fireproof  building,  en- 
gines, driving  countershaft,  belted  dynamos  : 

Real  estate  and  buildings $45,000  00 

Boilers  and  appurtenances 72,000  00 

Dynamos  and  station  electrical  appliances 65,000  00 

Contingent 11,400  00 

Poles,  lines,  etc 47,000  00 

ToUl  cost  of  station    $240,400  00 

Lamps,  lines,  etc 800,000  00 

Cost  of  operation  and  maintenance  per  year,  station  to  run  12 

hours  per  day 66,255  00 

Cost  of  horse  power  per  year  delivered  to  line 33  12 

Cost  of  maintaining  lamps  and  lines 60,450  00 

Cost  per  lamp  per  year 30  22 

Total  cost  per  year : 

Expense  of  commissioner's  office,  per  year $6,000  00 

Cost  of  2,000  horse  power  per  year 66,255  00 

Cost  of  maintaining  lamps  and  lines,  per  year 60,450  00 

$132,705  00 
Cost  per  lamp  per  year 66  33 

Operated  under  the  moonlight  schedule,  as  per  estimate  No.  2, 

the  cost  of  maintenance  per  lamp  per  year  will  be  |56. 


A  CITY  ENGINEER'S  VIEWS  ON  MODERN  STREET 

PAVING. 

[Mr.  Nilks  Meriwether,  city  engineer  of  Memphis,  Tenn.,  in 
his  recent  annual  report  concisely  makes  some  valuable  suggestions 
on  street  paving,  which  are  given  below.] 

As  regards  the  best  material  for  street  paving,  and  the  best  methods 
of  construction,  a  great  deal  may  be  said. 

A  great  deal  depends  upon  the  location,  soil,  gradients  and  drain- 
age, conditions  and  requirements,  as  well  as  upon  climatic  condi- 
tions, no  two  places  being,  in  all  respects,  alike.  Again,  the  amount 
and  character  of  traffic,  and  its  proper  regulation,  enter  as  prime 
factors  into  the  consideration  of  any  paving  material.  There  are  so 
many  various  conditions  that  it  is  quite  impossible  to  make  any  fixed 
rule  which  shall  be  of  general  application.     That  which  may  be 
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within  reach  and  means  of  one  place  may  be  wholly  beyond  that  of 
another,  hence,  in  the  consideration  of  this  question,  the  opinions 
of  engineers  and  others  are  often  greatly  at  variance.  Nearly  all, 
however,  agree  that  no  durable  or  satisfactory  pavement  can  be  made 
or  maintained  for  any  great  length  of  time,  unless  founded  on  a  good 
concrete  base,  whether  the  wearing  surface  be  of  granite,  asphalt, 
brick,  wood,  or  any  other  paving  material,  the  amount  and  charac- 
ter of  traflBc  being  considered. 

The  sheet  asphalt  comes  nearer  being  the  ideal  pavement  for  all 
conditions  and  uses.  It  must,  however,  be  properly  constructed 
and  be  of  the  very  best  material  and  have  constant  attention.  As 
now  constructed  by  skilled  and  experienced  hands  under  scientific 
methods,  it  is  the  most  beautiful  pavement  laid  and  withstands  an 
enormous  amount  of  vehicular  traffic. 

Many  fine  examples  of  the  best  modern  construction  are  now  to 
be  seen  in  a  number  of  places,  notably  in  New  York  City  and  in 
Philadelphia. 

But  this  pavement,  more  than  either  granite  or  brick,  is  affected 
injuriously  by  dirt  and  moisture,  and  requires  to  be  kept  as  clean 
and  dry  as  possible.  It  is  sometimes  injured  by  gas  escaping  from 
leaky  mains  beneath.  It  is,  however,  easily  repaired  and  cleaned, 
and  if  properly  cared  for,  in  a  timely  way,  after  prescribed  methods, 
it  is  one  of  the  most  satisfactory  pavements  that  can  be  laid. 

The  modern  brick  pavement,  built  in  accordance  with  the  best 
practice,  on  moderate  grades,  makes  a  superior  pavement,  and  is 
destined  to  come  into  general  use,  especially  in  the  smaller  cities, 
where  the  traffic  is  not  excessive,  on  account  of  the  difference  in 
cost  as  compared  with  granite  and  asphalt. 

With  an  extended  experience  in  burning,  and  otherwise  perfect- 
ing brick  for  paving  purposes,  much  greater  durability,  under  in- 
creased traffic,  may  be  looked  for. 

While  it  can  not  now  be  said  that  brick  will  withstand,  for  the 
same  time,  the  heavy  traffic  carried  by  either  granite  or  asphalt, 
yet  it  has,  in  many  respects,  the  essential  qualities  for  a  superior 
pavement.  It  is  nearly  impervious  to  moisture  ;  it  is  quite  noise- 
less ;  it  affords  good  footholds  and  offers  little  resistance  to  traction ; 
it  is  adapted  to  grades  of  two  or  three  feet  per  hundred  or  more  ;  it  is 
easily  cleaned,  and  is  not  greatly  affected  by  water  and  dirt,  or  by 
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acids;  it  can  be  rapidly  and  cheaply  laid,  and  readily  repaired  or 
renewed  at  moderate  cost,  and  under  moderate  traffic  (fifty  to  sixty 
tons  per  foot  of  wheelway)  will  last  eight  or  ten  years  without 
repairs. 

On  all  streets  upon  which  street-car  lines  are  located,  owing  to 
the  number  of  breaks  in  pavement  surface,  it  is  advisable  to  lay 
the  brick  at  right  angles  to  the  line  of  street,  except  at  street  inter- 
sections, where  they  should  be  laid  at  an  angle.  On  all  other  streets, 
wherever  used,  they  should  be  laid  at  an  angle  of  forty-five  degrees. 
This  method,  it  is  believed,  will  prolong  the  life  of  the  pavement 
several  years. 

Where  the  traffic  of  a  street  is  heavy  and  continuous,  and  when 
cost  and  noise  are  secondary,  the  durability  with  least  repairs  is  a 


prime  consideration,  all  authorities  agree  that  a  first-class  granite 
block  pavement  stands  first.  Such  pavements  are  now  laid  at  from 
forty  to  forty -five  cents  per  square  foot  on  eight  to  nine  inches  con- 
crete foundation,  and  when  properly  laid  will  sustain  a  traffic  of 
two  hundred  tons  per  foot  of  wheelway  per  day,  with  moderate 
repairs,  for  fifteen  or  more  years. 

Telford  and  macadam  pavements,  on  account  of  the  low  price 
(in  first  cost)  at  which  they  can  be  built,  as  compared  with  granite, 
asphalt,  brick  and  wood  pavements,  will  continue  to  make  up  the 
principal  mileage  of  street  pavements  in  most  cities.  When  con- 
structed after  approved  specifications  and  with  good  material,  ex- 
cellent pavements  can  be  made;  but,  as  traffic  increases,  the  ex- 
pense for  maintenance  grows  apace  and  with  great  rapidity. 

In  making  repairs,  filling  holes  and  ruts  and  resurfacing,  the 
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tendency  is  to  excessive  crowning  of  street,  which  can  only  be 
avoided  by  picking  over  and  redressing  of  surface  before  adding 
new  material,  all  of  which  increases  cost  of  maintenance  in  this 
form  of  pavement  over  that  of  others  named.  But  notwithstanding 
the  first  cost  being  so  much  below  that  of  the  other,  it  will  continue 
to  be  extensively  laid,  especially  in  the  smaller  cities  and  towns 
where  the  means  for  building  pavements  are  limited. 

Just  here  we  may  properly  ask  of  what  use  is  it  to  build  good 
streets  at  great  cost  (no  matter  of  what  material)  if  they  are  to  be 
destroyed  in  a  few  years  by  the  continued  use  of  the  present  narrow 
wheel  tires?  It  would  be  hard  to  conceive  of  a  more  destructive 
vehicle  on  streets,  as  well  as  on  animals,  as  that  of  the  dray  with 
its  rough,  springless  body  and  dead  weight,  mounted  on  two  wheels, 
having  but  two  and  three-quarter  inch  width  of  tires.  With  such 
an  instrument  of  destruction  it  is  useless  to  expect  any  street  to 
withstand,  for  any  great  length  of  time,  its  destructive  effects  com- 
bined with  that  of  the  elements. 

There  is  room  for  reform  and  great  improvement  in  this  respect. 
The  width  of  all  wheel  tires,  more  especially  those  for  trucking  pur- 
poses, should  be  regulated  in  accordance  with  the  loading  or  carry- 
ing capacity,  distribution  of  load  and  build  of  vehicles,  giving 
preference  to  those  with  springs,  or  to  express  it  differently,  each 
square  inch  of  wheel  tire  should  have  a  fixed  limit  of  load  to  carry 
per  square  inch  of  bearing  surface  per  wheel,  including  weight  of 
vehicle.  To  illustrate,  take  the  common  two- wheel  dray,  having 
.about  2^ -inch  tires,  weighing  say  750  pounds,  loaded  with  six 
bales  of  cotton  and  driver,  say  3,100  pounds,  and  we  have  a  total 
of  3,850  pounds,  or  700  pounds  per  square  inch  of  wheel  tire,  dead 
weight ;  put  this  in  rapid  motion  and  it  means  death  and  destruc- 
tion to  all  around. 

In  the  interest  of  commerce,  progress  and  general  advancement 
of  economy,  humanity  and  individual  comfort,  the  subject  is 
worthy  of  study  and  of  serious  consideration  by  the  citizens  of 
every  municipality. 

Statistics  and  proofs  relating  to  all  these  matters  are  constantly 
being  compiled  by  able  and  experienced  engineers  and  builders  of 
roadways,  streets  and  other  municipal  works,  and  they  are  every- 
where in  reach  of  anyone  who  may  be  interested  in  the  subject. 

Niles  Meriwether. 
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THE  SEWERAGE  SYSTEM  OF  MEMPHIS. 

[The  review  of  the  Memphis  system  of  sewerage,  embracing  sug- 
gestions as  to  how  it  may  be  improved  and  protected,  was  recently 
submitted  to  the  common  council  of  that  city,  as  given  below,  by 
Mr.  George  E.  Waring,  Jr.,  the  engineer  who  had  charge  of  the 
work.] 

So  long  a  time  has  elapsed  since  the  present  system  of  sewerage 
was  begun  that  it  may  not  be  amiss  to  recall  its  history.  My  first 
connection  with  the  subject  was  late  in  1879,  when  I  came  to  Mem- 
phis as  an  engineer  of  a  committee  of  the  national  board  of  health, 
which  was  charged  with  the  recommendation  of  sanitary  improve- 
ments, intended  to  prevent  a  recurrence  of  the  epidemics  of  yellow 
fever,  which  had  for  two  successive  years  devastated  the  town, 
ruined  its  prosperity  and  greatly  reduced  its  population. 

Those  who  have  known  Memphis  only  after  the  regeneration  that 
followed  that  period  can  form  little  idea  of  the  sad  plight  in  which 
this  great  disaster  had  left  it.  Its  sanitary  condition  had  nevei^  been 
good,  and  when  the  people  began  to  return  to  their  homes  after  the 
exodus  of  the  second  fever  year,  it  was  as  bad  as  it  could  be.  The 
spirit  of  the  leading  men  of  the  city  at  that  time  was,  however,  most 
admirable.  They  determined  that  whatever  the  board  of  health 
committee  should  advise  must  be  carried  out,  and  that  the  stricken 
town  should  be  again  put  upon  its  feet,  and  should  start  right  for 
its  renewed  strength.  They  foresaw  the  advance  that  was  possible, 
and  they  determined  to  pave  the  way  for  it. 

The  splendid  modern  city  of  to-day  is  a  monument  to  their 
manly  and  resolute  effort,  the  full  value  of  which  can  be  appreci- 
ated only  by  the  few  who  know  the  woeful  condition  from  which 
they  have  raised  it.  It  was  decided  that  the  first  work  of  improve- 
ment should  be  the  construction  of  a  system  of  sewerage.  But 
sewerage  was  very  costly,  and  the  community  was  very  poor.  Some 
years  before  a  plan  of  sewerage  had  been  made,  which  would  cost 
enormously  more  than  it  was  possible  to  pay;  there  was  no  method 
of  city  sewerage  then  in  vogue  by  which  what  was  determined  to  be 
immediately  necessary  could  be  constructed  for  less  than  $500,000. 
Less  than  one-half  of  this  amount  was  available. 

I  had  recommended  a  theoretical  system  which  had  never  been 
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put  into  execution — which  probably  never  would  have  been  put  into 
execution  but  for  the  great  needs  and  the  great  poverty  of  Memphis. 

This  system  consisted  of  small  earthenware  pipes,  carrying  foul 
sewerage  only,  from  which  all  rain  water  was  excluded,  and  in 
which  the  occasional,  irregular  and  unreliable  flushing  during  rains, 
was  to  be  replaced  by  the  daily  discharge  of  automatic  flush  tanks 
at  the  heads  of  all  the  branches  of  the  sewers.  It  commended  itself 
to  all  the  health  authorities  and  to  the  leading  citizens,  and  its  adop- 
tion was  urged  by  the  council. 

Many  a  hard  battle  had  to  be  fought  against  ignorance,  timidity 
and  stupidity  before  the  order  for  its  construction  was  finally  given. 
I  made  three  separate  visits  to  argue  in  its  favor,  twice  before  the 
council  and  once  before  a  large  meeting  of  citizens  at  the  Cotton  Ex- 
change, where  it  was,  after  a  long  and  hot  discussion,  accepted  by 
an  acclamation,  against  which  only  one  single  **no"  was  raised. 

The  discussion  concerning  details  was  long  protracted.  In  the 
course  of  this  it  was  determined  that  in  view  of  the  defective  water 
supply  from  Wolf  river,  which  was  then  in  use,  it  would  be  an 
ample  allowance  to  provide  for  a  water  consumption  of  40  gallons 
per  person  per  day,  or  2,000,000  gallons  for  a  population  of  20,000. 
The  actual  daily  consumption,  at  the  present  time,  is  more  than 
6,000,000  gallons.  My  original  estimate  provided  for  a  full  supply 
of  man-holes,  costing,  as  I  remember,  about  $15,000.  It  was  de- 
cided that  we  could  get  along  with  some  cheaper  substitute,  and 
that  if  man-holes  were  found  to  be  necessary  in  future,  the  richer 
future  city  could  afford  to  build  them.  So  the  man-holes  were 
omitted.  For  a  like  reason,  the  main  sewers  were  confined  to  a  size 
barely  sufficient  for  2,000,000  gallons  capacity.  I  remember  that  Dr. 
Porter  argued  before  the  council  that  it  was  a  great  advantage  of 
the  system  that  it  could  be  built  with  main  sewers  adapted  to  pres- 
ent needs,  and  that  supplemental  mains  could  be  laid  when  they 
were  needed,  and  when  the  city  could  better  afford  to  build  them. 
At  last,  the  order  was  given,  and  ground  was  broken  on  the  21st  of 
January,  1880.  I  collected  together  a  party  of  18  assistant  engin- 
eers, from  various  parts  of  the  country,  only  two  or  three  of  whom 
had  ever  done  any  sewer  work,  and  none  of  whom  ^  had  ever  seen 
such  sewers  as  we  built  here.  Men,  materials  and  tools  were  col- 
lected in  great  haste,  and  a  rush  was  made  to  put  in  as  much  sew- 
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erage  as  possible  before  June  1,  which  the  board  of  health  fixed,  as 
the  latest  time  at  which  it  would  be  possible  to  stir  up  the  polluted 
soil  without  danger.  We  worked  for  about  twenty  weeks,  fully  five 
weeks  of  which  time  was  lost  by  bad  weather,  generally  heavy  rains. 
This  rainy  weather  was  so  distributed  that  the  ground  was  in  a  very 
bad  condition  nearly  all  the  time. 

During  fifteen  weeks  of  actual  working  time,  in  spite  of  innumer- 
able difficulties,  we  invented  our  processes,  organized  our  forces, 
procured  our  supplies,  and  built  more  than  eighteen  miles  of  sewers, 
including  the  brick  main  from  the  jail  to  Jackson  street,  and  the  two 
main  sewers  east  and  west  of  Bayou  Gayoso;  we  did  this  at  a  cost,  in- 
cluding the  engineering  and  superintendence,  of  less  than  $140,000. 

If  time  has  shown  that  something  less  than  absolute  perfection 
was  secured,  here  and  there,  I  think  it  may  still  be  said  that,  con- 
sidering all  the  circumstances,  we  did  reasonably  well. 

The  work  tlien  done  had  its  desired  effect  of  aiding  to  improve 
the  sanitary  condition  of  Memphis,  and  of  showing  to  the  world 
that  this  condemned  city  had  taken  on  a  new  life,  that  it  was  earn- 
est in  its  determination  to  overcome  the  disastrous  effects  of  its  epi- 
demics, and  that  it  offered  a  hopeful  field  for  enterprise.  During 
the  13  years  that  have  since  passed,  it  has  maintained  its  promise, 
and  from  that  moment  of  its  regeneration  it  has  gone  bravely  on 
and  has  by  its  prosperity  astonished  the  world,  which  in  1879  would 
have  been  glad  to  see  it  swept  off  the  face  of  the  earth,  as  a  danger- 
ous public  nuisance. 

The  work  then  done  has  had  another  effect — it  has  revolution- 
ized the  methods  of  sewering  the  smaller  towns.  Not  only  have 
the  principles  first  set  forth  here  in  1880  been  adhered  to  in  the 
construction  of  the  32  miles  of  additional  sewers  built  in  Memphis, 
but  the  same  system  has  been  adopted  in  all  parts  of  the  country, 
until  it  is  safe  to  say  that,  in  work  executed  and  now  in  hand,  the 
total  length  of  similar  sewers  is  not  less  than  1,000  miles. 

It  has  attracted  attention  and  has  found  some  imitators  in  other 
countries,  and  the  name  of  Memphis  is  known,  because  of  its  sew- 
ers, in  some  quarters  to  which  its  fame  would  not  otherwise  have 
penetrated. 

Naturally,  as  with  all  new  processes,  modifications  have  been 
made  in  the  arrangement,  construction  and  maintenance  of  this  sys- 
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tern,  but  these  modifications  have  generally  been  improvements, 
but  in  its  essential  feature  the  system  remains  the  same  to-day  that 
it  was  when  first  adopted  here  in  1879. 
These  features  are : 

1.  The  use  of  pipes  so  small  that  the  stream  sent  through  them 
will  flush  them  sufficiently. 

2.  The  exclusion  of  storm  water. 

3.  The  substitution  of  regular  automatic  flushing  for  rain  or 
hand  flushing. 

These  features  will,  in  my  judgment,  come  more  and  more  into 
favor  as  times  goes  on. 

This  is  the  system  that  you  have  in  use  in  Memphis,  crude  in 
some  regards,  as  it  was  learning  its  first  paces  at  the  hands  of  inex- 
perienced men  a  dozen  years  ago  along  the  slopes  of  Bayou  Gayoso, 
and  doubtless  more  complete  and  workmanlike  as  the  experienced 
engineers  of  the  city  have  constructed  it  in  other  portions.  On  the 
whole,  I  think  we  all  have  good  reason  to  be  satisfied  with  it. 

I  have  been  invited  to  make  a  careful  inspection  of  the  sewers  in 
their  present  state,  and  to  make  such  recommendations  concerning 
them  as  seemed  to  be  proper.  To  this  end  I  have  gone  carefully 
over  the  work  with  President  Clapp,  Maj.  Meriwether  and  Mr. 
Elliott,  and  I  have  been  given  the  fullest  opportunity  to  see  all  that 
I  desired  to  see,  and  the  fullest  and  frankest  information  has  been 
cordially  furnished  me.  I  find  that  there  are  now  in  service  50 >i^ 
miles  of  sewers  of  the  system  under  consideration.  There  are,  in 
connection  with  the  system  253  flush  tanks  and  478  man-holes ; 
there  are  about  7,000  house  connections.  The  house  connections 
receive  the  wastes  of  the  following  fixtures  :  Water-closets,  9,672; 
slop  sinks  and  catch  basins,  6,920  :  bath  tubs,  1,149  ;  waste  basins, 
840  ;  urinals,  666  ;  laundry  tubs,  194  ;  latrines,  12. 

It  is  said  in  a  general  way  that  the  lateral  sewers  of  the  system 
have  ample  capacity  for  their  work.  It  is  reported  that  they  never 
run  half  full,  and  that  they  rarely  run  one-third  full.  The  brick 
sewer  runs  about  half  full,  and  the  east  and  west  mains  run  less 
than  full,  when  they  are  not  gorged  with  water  from  rains  and  when 
they  are  clean.  Some  years  ago  the  east  and  west  mains  were  in- 
tercepted at  Monroe  street  by  a  sewer  running  from  that  street  to 
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the  river  ;  but  for  this  interception  the  mains  north  of  Monroe  street 
would  now  be  overtaxed  most  of  the  time. 

In  one  respect  these  sewers  are  called  upon  for  a  duty  they  are 
not  intended  to  perform — that  is  the  removal  of  a  large  amount  of 
storm  water.  In  spite  of  the  most  careful,  proper  and  sufficient 
regulations,  with  sufficient  penalties  provided  for  by  the  ordinance 
passed  in  1880,  the  plumbing  and  drain-laying  work  on  private 
property  was  for  years  allowed  to  take  care  of  itself.  Any  kind  of 
plumbing  and  any  kind  of  drain-laying,  for  which,  the  most  penuri- 
ous owner  employed  the  most  incompetent  mechanic,  was  allowed 
to  be  done  by  the  utterly  neglectful  sewer  department. 

The  property-owners  of  Memphis  must,  now  or  later,  repay,  with 
heavy  interest,  the  amounts  saved  by  their  former  parsimony  in 
this  matter. 

The  sewerage  system  will  never  be  satisfactory  until  these  gross 
defects  are  remedied-  I  am  glad  to  see  that  under  the  present  ad- 
ministration the  president  of  the  city  and  the  engineering  depart- 
ment are  upholding  Mr.  Lunn  in  his  efforts  to  secure  an  absolute 
compliance  with  the  rules  and  regulations  established  concerning 
the  methods  of  house  plumbing,  and  of  connecting  private  premises 
with  the  public  sewer.  Success  in  this  direction  means  success  to 
the  whole  system  of  sanitary  drainage,  and  the  establishment  of 
health  conditions,  which  have  always  been  aimed  at,  but  which 
have  heretofore  not  been  fully  secured. 

In  addition  to  the  bad  sanitary  conditions  sure  to  follow  neglect 
in  this  matter,  especially  in  the  case  of  the  poorer  tenements — and 
these  are  the  usual  starting  points  of  epidemics — the  injury  to  the 
sewer  system  has  been  most  serious.  Aside  from  the  obstructions  to 
the  proper  flow  of  the  sewers,  of  which  Memphis  has  had  an  unprec- 
edented crop,  there  has  also  resulted,  from  careless  work  on  private 
property,  a  great  inflow  of  storm-water,  during  and  after  every 
heavy  rain.  In  some  cases  there  is  leakage  about  the  fixtures,  es- 
pecially about  and  over  the  tops  of  yard  catch-basins.  In  others, 
rain-water  leaders  have  been  willfully  discharged  into  the  catch- 
basins;  and  in  very  many  more  cases  the  connecting  drain  in  the 
ground,  leading  from  the  fixtures  to  the  public  sewer  connections, 
is  laid  with  leaky  joints,  so  that  it  acts  as  an  underdrain  and  car- 
ries to  the  sewers  the  water  saturating  the  ground  after  rains.     I 
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judge  that  the  amount  of  water  thus  introduced  into  the  sewers 
within  two  or  three  days  after  a  heavy  rain  amounts  to  at  least  four 
or  five  times  as  much  as  the  flow  of  sewerage  proper  passing  within 
the  same  period. 

This  extraneous  inflow  should  he  stopped,  at  any  necessary  cost. 
In  the  matter  of  obstructions  due  to  the  former  neglect  of  proper 
control  above  referred  to,  Memphis  leads  the  world;  there  are  more 
stoppages  here,  per  mile  of  sewerage,  in  one  week,  than  occurs  in 
towns  where  the  system  is  properly  guarded,  in  a  whole  year. 

For  example,  Stamford,  Conn.,  has  about  12  miles  of- six-inch 
sewers,  which  have  been  in  use  for  about  six  years.  It  is  a  flat 
town,  and  most  of  the  sewers  are  laid  on  a  slight  inclination.  The 
warden  told  me  last  month  that  they  never  had  a  single  stoppage 
in  the  sewers,  and  only  three  in  the  house  drains,  due  to  the  gross 
carelessness  of  the  users.  The  house  drains  of  Memphis  may  be, 
and  should  be,  made  so  good  as  to  produce  the  same  result  here. 
The  man-holes  and  inspection  pipes  of  Stamford  have  never  been 
opened  except  from  curiosity;  not  one  of  them  has  ever  been  used 
since  the  work  was  finished,  and  this  is  the  experience  of  many 
other  towns  having  this  system  of  sewerage. 

So  far  as  the  sewers  themselves  are  concerned,  in  Memphis, 
their  chief  defect  seems  to  me  to  be  that  they  are  not  adequately 
flushed.  The  flush  tanks  discharge  from  110  to  130  gallons,  and 
the  discharge  occupies  probably  from  45  to  75  seconds.  This  was 
originally  supposed  to  be  sufficient,  but  experience  here,  as  well  as 
elsewhere,  has  shown  that  it  is  not  so.  The  whole  discharge  should 
be  as  much  as  150  gallons,  and  it  should  be  shot  into  the  sewer  in 
20  seconds  or  less.  The  siphon  available  when  this  work  was  done 
was  not  quick  enough  in  its  action,  but  we  have  a  siphon  now  in 
use  which  will  discharge  150  gallons  in  from  13  to  15  seconds. 

Under  the  conditions  now  existing  in  Memphis,  the  lateral  sew- 
ers accumulate  deposits,  and  these  deposits  foster  the  growth  of  a 
troublesome  fungus ;  this  fungus  and  the  deposits  accumulate  dur- 
ing dry  weather.  When  a  heavy  rain  falls,  enough  of  its  water  runs 
into  the  laterals  to  wash  much  of  this  accumulation  into  the  main 
sewers,  where  the  man-holes  help  to  prevent  its  immediate  and  com- 
plete removal.  The  mains  are  then  gorged,  sometimes  to  overflow- 
ing, until  by  repeatedly  passing  the  wire  brush  through  the  pipes, 
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the  obstructions  are  cleaned  out.  The  sub-mains  and  laterals  are 
then  brushed,  and  the  system  works  properly,  until  another  period 
of  accumulation.  So  long  as  the  sewers  receive  the  intelligent  and 
careful  attention  now  bestowed  on  them  they  will  continue  to  per- 
form their  work  as  they  now  perform  it. 

Something,  much  better  than  this,  however,  is  needed  to  con- 
stitute such  a  perfect  sanitary  system  of  sewerage  as  Memphis  should 
have.  The  sewers  should  keep  themselves  clean  ;  they  should  not 
be  dependent  upon  intelligent  care.  While  they  remain  thus  de- 
pendent, however,  a  larger  force  of  workmen  should  be  at  the  dis- 
posal of  the  engineer  having  charge  of  them.  The  present  small 
force  is  not  able  to  do  the  work  properly. 

1.  More  efficient  flushing  should  be  provided.  The  present 
tanks  discharge  into  the  sewers  an  average  of  about  120  gallons  in 
about  50  seconds,  or  at  the  rate  of  2  4-10  gallons  per  second.  Tanks 
should  be  constructed  which  would  deliver  150  gallons  in  20  sec- 
onds, or  at  the  rate  of  7H  gallons  per  second.  One  hundred  and 
fifty  gallons  would  fill  about  115  feet  of  6-inch  sewer,  entirely  full^ 
and  such  a  discharge  would  have  a  scouring  effect  very  materially 
greater  than  that  of  the  present  flush.  This,  when  delivered  with 
such  rapidity,  would,  in  conjunction  with  an  occasional  ball  clean- 
ing, keep  the  sewers  in  better  condition  than  it  is  possible  to  secure 
by  manual  labor.  The  renewal  of  the  tanks  would  not  cost  more 
than  about  $10,000.  Aside  from  the  much  needed  improvement 
they  would  effect,  they  would  save  an  annual  outlay  of  over  $2,000^ 
or  the  interest  at  5  per  cent,  on  $40,000.  They  would  maintain  the 
sewers  in  a  state  of  cleanliness  that  could  not  be  approached  by  any 
practical  brushing  by  hand.  I  think  this  the  most  important  im- 
provement to  be  made. 

2.  Openings  should  be  made  in  the  sewer  connections  near  the 
property  line,  with  suitable  movable  covers,  and  with  the  aid  of 
these  openings  the  flow  of  water  during  and  after  rains  should  be  so 
examined  as  to  determine  the  amount  of  actual  rainfall,  and  if  un- 
derground drainage  flowing  to  the  sewers  from  any  given  private 
premises.  Strenuous  measures  should  be  taken  to  prevent  such 
flow  by  requiring  property  owners  to  provide  other  means  for  the 
discharge  of  rain  water.     The  sewers  are  not  intended  for  such  use^ 
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and  they  can  not  be  so  used,  without  interfering  with  their  efficiency 
for  their  legitimate  service. 

3.  Obstructions  should,  wherever  possible,  be  traced  to  their 
origin,  and  the  plumbing  fixtures  and  slop  sinks  of  offending  parties 
should  be  so  arranged  as  to  prevent  a  further  admission  of  articles 
large  enough  to  cause  obstructions  in  the  public  sewers. 

4.  With  all  their  advantages,  man-holes  have,  in  some  cases, 
drawbacks  that  it  would  be  well  to  remedy.  Especially  in  the  east 
main,  and  to  a  less  degree  in  the  west  main.  The  sewage  in  time 
of  excessive  flow  rises  in  the  man-holes  considerably  higher  than 
the  sewer,  and  a  pool  of  sewage  rises  and  stands  in  them.  Floating 
filth  rises  to  the  surface  of  each  pool  and  makes  the  man-holes  very 
foul.  As  the  flow  recedes  this  filth  is  carried  into  the  sewer  in 
masses  which  may  accumulate  and  obstruct  the  flow.  In  cases 
where  this  is  likely  to  happen — in  all  cases,  that  is,  where  the  flow 
rises  above  the  benches  of  the  man-holes — the  channels  through 
which  the  sewers  pass  should  be  covered  with  iron  plates  laid  on  the 
benches  to  keep  the  solids  within  the  course  of  the  moving  current, 
so  that  they  would  be  carried  to  the  outlet.  Such  places,  properly 
supplied  with  lifting  staples,  could  be  conveniently  handled. 

It  is  hardly  necessary  for  me  to  say,  that,  however  good  a  sys- 
tem of  sewers  may  be,  they  can  not  be  trusted  without  help  or  super- 
vision to  keep  themselves  clean,  neither  can  they  be  expected  to 
cope  with  the  carelessness  and  heedlessness  of  those  who  use  them. 
This  difficulty  can  be  properly  met,  only  by  the  supervision  of  an 
intelligent  engineer,  armed  with  authority  to  enforce  rules,  and 
controlling  a  sufficient  force  to  maintain  good  conditions. 

George  E.  Waring y  Jr,,  Consulting  Engineer. 


ASPHALTUM  IN  THE  UNITED  STATES. 

[From  the  Eighth  Report  of  the  Mineral  Resources  of  the  United  States,  just 
issued,  by  J.  W.  Powell,  director  of  the  United  States  Geological  Survey.] 

The  total  output  of  bituminous  rock  in  California  in  1891  was 
39,962  short  tons,  worth  at  the  point  of  production^  exclusive  of 
cost  of  transportation,  $154,164.  Kentucky  produced  3,360  tons  of 
bituminous  rock,  worth  $2  per  ton  at  the  mines.     The  amount  of 
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gilsonite  and  bituminous  limestone  from  Utah  was  1,732  short  tons, 
worth  $82,100.  It  has  been  customary  to  give  the  value  of  gilsonite 
at  St.  Louis,  to  which  city  the  product  is  shipped  for  sale  and  man- 
ufacture. This  custom  has  been  adhered  to  in  this  report.  The 
bituminous  limestone  was  sold  in  Salt  Lake  City,  and  the  value  of 
this  portion  of  the  product  has  been  taken  at  its  selling  price  in  that 
city.  We  have  then,  as  the  total  value  of  the  asphaltum  products 
in  1891,  $242,264,  an  increase  of  $51,848  over  the  value  of  the  prod- 
uct in  1890. 

The  bituminous  rocks  of  California  and  Kentucky  do  not  ma- 
terially differ.  It  is  in  each  case  a  sandstone  impregnated  with 
bitumen,  the  value  being  determined  by  the  amount  of  pure  bitumen 
contained.  This  product  is  used  principally  for  street  paving,  for 
which  comparatively  little  preparation  is  necessai'y. 

Considerable  attention  is  being  paid  to  the  bituminous  sand- 
stones of  California.  Several  of  the  mining  companies  have  pooled 
their  interests,  looking  to  the  development  of  the  best  of  the  many 
properties,  to  the  further  introduction  of  the  material  in  the  arts 
and  manufactures,  and  maintaining  the  industry  upon  a  profitable 
and  satisfactory  basis. 

The  consumption  of  California  bituminous  rock  must,  however, 
remain  restricted  to  a  practically  local  community  until  such  ar- 
rangements can  be  made  with  transportation  companies  as  will 
admit  of  its  being  brought  into  competition  with  Trinidad  and  other 
foreign  asphaltum  in  the  Eastern  market.  The  condition  of  the 
Kentucky  product  is  as  yet  undetermined,  the  product  for  1891 
having  been  experimentally  used  for  street  paving.  If  proved  sat- 
isfactory it  will  probably  find  a  good  market  in  Louisville,  Cincin- 
nati and  adjacent  cities.  The  California  rock  is  used  largely  in  San 
Francisco,  Oakland,  Los  Angeles,  etc.,  but  owing  to  difficulty  and 
expense  of  transportation  reaches  no  market  distant  from  the  coast. 

The  form  of  asphaltum  which  has  been  styled  "  lithocarbon,'' 
and  said  to  be  found  in  great  quantities  on  the  line  of  the  Southern 
Pacific  Railroad  in  Texas,  is  still  a  matter  of  technical  interest,  as 
press  notices  from  time  to  time  indicate.  It  has  not  been  shown, 
however,  that  any  active  steps  are  being  taken  to  develop  the  prop- 
erty and  place  the  mineral  on  the  market.     If  all  that  is  claimed 
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for  it  be  true  there  should  be  small  delay  in  getting  it  before  the 
country. 

The  following  table  shows  the  annual  product  of  asphaltum  and 
bituminous  rock  since  1882 : 

Production  of  Asphaltum  and  Bituminous  Rock  Since  1882. 


Years. 

Short  tons. 

Value. 

1882 

3,000 

3.000 

3,000 

8,000 

3,500 

4,000 

50,450 

51,785 

40,841 

45,054 

$10,500 
10,500 
10,500 
10,500 

1888 

1884 

1885 

1886 

14,000 
16,000 

1887 

1888 

187,500 

1889 

171,587 

1890 

190,416 

1891 

242,264 

The  amount  of  asphaltum  imported  continues  to  be  largely  in 
excess  of  the  domestic  production.  The  island  of  Trinidad  furnishes 
the  greater  portion  of  the  supply,  71,112  tons  of  the  102,433  tons 
imported  during  1891  being  from  that  source.  The  remainder  of 
the  imports  are  made  up  of  bituminous  limestone  from  Sicily,  Ger- 
many, Switzerland  and  France,  and  a  small  amount  of  asphaltum 
from  Cuba. 


Asphaltum  Imported  into  the  United  States  from  1867  to  1890. 


Years  ended— 

Quantity. 

Value. 

Years  ended— 

Quantity. 

Value. 

Short  tons. 

Short  tons. 

June  30,  1867 

$6^68 

June  30,  1880 

1881 

11,830 

$87,889 
95,410 

1868 

185 

5,632 

12,883 

1869 

208 

10,559 

1882 

16,015 

102,698 

1870 

488 

18,072 

1883 

33,116 

149,999 

1871 

1,301 

14,760 

1884 

36,078 

145,671 

1872 

1,474 

35,633 

Dec.  31,  1885 

18,407 

88.087 

1873 

2,314 

38,298 

1886 

32,565 

108,528 

1874 

1,188 

17,710 

1887 

30,808 

96,736 

1875 

1,171 

26,006 

1888 

36,494 

84,045 

1876 

807 

23,818 

1889 

61,962 

138,163 

1877 

4,632 

36,550 

1890 

78,861 

223,368 

1878 

5,476 

35,932 

1891 

102,433 

299,350 

1879 

8,084 

89,636 

As  stated  above,  71,112  tons  of  the  asphaltum  imported  in  1891 
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were  from  Trinidad.  The  most  of  this  was  used  for  street  paving, 
the  number  of  square  yards  of  Trinidad  asphaltum  laid  during  the 
year  by  all  companies  being  2,141,049,  an  increase  of  nearly  300,- 
000  square  yards  over  1890,  when  the  amount  of  paving  laid  was 
1,857,000  square  yards.  To  further  illustrate  the  growth  of  this 
industry  the  following  tables,  showing  the  total  amount  of  Trinidad 
asphaltum  imported  and  the  number  of  square  yards  of  paving  laid 
annually  since  1880,  are  given : 


Imports  ofTrinidad  Asphaltum  by  all  Companies  fbom  1880  to  1801,  Inclusive. 


Years.   • 

Long  tons. 

Years. 

Long  tons. 

1880 

3,918 
6,707 
14,268 
23,309 
19,630 
15,289 
27,757 

1887 

26,503 

1881 

1888 

35,137 

1882 

1889 

52,881 

1883  

1890 

54,692 

1884 

1891 

71,112 

1886 

1886 

Total     

351,283 

The  number  of  square  yards  of  Trinidad  asphaltum  laid  in^the 
United  States  in  the  past  eleven  years  is  as  follows : 

Number  op  Square  Yards  op  Trinidad  Asphalt  Pa  vino  Laid  in  the  United 
States  prom  1880  to  1891,  inclusive. 


Years. 

Square 
Yards. 

Years. 

Square 
Yards. 

1880 

106,838 
116,629 
196,184 
387,510 
424,524 
408,882 
623,188 

1887 

799,835 

1881 

1888 

757,101 

1882 

1889 

1,130,863 

1883 

1890 

1891  

1,857,000 

1884 

2,141,049 

1885 

Total 

1886 

08,944,103 

a  Equivalent  to  586  miles  of  roadway  26  feet  wide. 

Trinidad  asphaltum  is  being  used  for  street  paving  in  the  fifty- 
nine  cities  in  the  United  States  and  Canada  named  in  the  following 
list: 
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Cities  Whbrb  Trinidad  Asphalt  Pavements  are  Used. 


Omaha,  Nebraska. 

Long  Branch  and  Newark,  New  Jersey. 

Albany,  Amsterdam,  Binghamton, 
Brooklyn,  Buffalo,  Dunkirk,  Lockport, 
Long  Island  City,  New  York,  Roches- 
ter, Schenectady,  Syracuse,  Troy,  and 
Utica,  New  York. 

Cincinnati,  Cleveland,  Columbus,  To- 
ledo, and  Youngstown,  Ohio. 

Allegheny,  Altoona,  Erie,  Harrisburg, 
Philadelphia,  Pittsburg,  Scranton, 
and  Wilkesbarre,  Pennsylvania. 

Newport,  Rhode. Island. 

Chattanooga,  Tennessee. 

Montreal  and  Toronto,  Canada, 


Washington  and  Georgetown,  District- 
of  Columbia. 

Denver,  Colorado. 

Savannah,  Georgia. 

Chicago,  Cicero,  and  Peoria,  Illinois. 

Fort  Wayne  and  Indianapolis,  Indiana. 

Topeka,  Wichita,  and  Wyandotte,  Kan- 
sas. 

Covington,  Louisville,  and  Newport, 
Kentucky. 

New  Orleans,  Louisiana. 

Baltimore,  Maryland. 

Boston,  Massachusetts. 

Detroit  and  Grand  Rapids,  Michigan. 

Minneapolis  and  St.  Paul,  Minnesota. 

Kansas  City,  St.  Joseph,  and  St.  Louis, 
Missouri. 

In  eleven  of  the  above  cities  the  Trinidad  asphalt  paving  was 
laid  for  the  first  time  in  1891.  These  cities  were:  Denver,  Colorado; 
Cicero  and  Peoria,  Illinois;  Covington  and  Newport,  Kentucky; 
Grand  Rapids,  Michigan;  Minneapolis,  Minnesota;  Long  Branch, 
New  Jersey;  Amsterdam  and  Dunkirk,  New  York,  and  Newport, 
Rhode  Island. 

Mr.  C.  S.  Chamberlin,  secretary  of  the  Sicilian  Asphalt  Paving 
Company,  of  New  York,  reports  that  his  company  imported  into  the 
United  States  during  1891  5,000  tons  of  crude  bituminous  limestone 
from  Sicily  and  1,500  tons  from  Germany,  and  estimates  that  the 
amount  of  bituminous  limestone  imported  by  other  parties  was  about 
500  tons. 

The  following  pavements  made  from  a  mixture  of  Sicilian  and 
German  bituminous  rock  have  been  laid  up  to  the  close  of  1891: 

Square  yards. 

1886  to  1891,  at  Rochester,  New  York 68,390 

1886  to  1889,  at  St.  Augustine,  Florida 30,000 

1889  to  1891,  at  New  York,  New  York #. .  S4fi99 

1890,  at  Allegheny,  Pennsylvania 6,041 

1891,  at  Philadelphia,  Pennsylvania 1,576 

Of  these  there  were  laid  in  1891  at  Rochester,  New  York,  10,000 
square  yards;  in  New  York  city,  49,335  square  yards,  and  in  Phil- 
adelphia 1,576  square  yards,  a  total  of  60,911  square  yards. 

E.  W,  Parker. ' 
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REMARKABLE  SALE   OF  A   STREET 
RAILWAY  FRANCHISE. 

lu  some  respects  the  most  re- 
markable offer  for  a  street  railway 
franchise  ever  received  by  any  city 
in  the  United  States  has  just  been 
submitted  to  the  municipal  author- 
ities of  Indianapolis,  and  has  been 
accepted  by  them. 

In  anticipation  of  the  expiration 
of  the  charter  of  the  company  at 
present  operating  the  street  railway 
system  of  the  city,  known  as  the 
Citizens'  Street  Railway  Company, 
there  has  been  much  agitation  dur- 
ing the  last  three  years  as  to  what 
position  the  municipality  should 
take  with  reference  to  a  new  fran- 
chise. Some  have  advocated  mu- 
nicipal ownership  of  the  plant  and 
the  leasing  of  it  to  an  operating 
company  ;  others  have  strongly  fa- 
vored the  sale  of  the  franchise, 
framed  so  as  to  require  all  desired 
service  on  the  best  terms  that  could 
be  secured.  The  latter  course  was 
adopted  by  the  board  of  public 
works,  and  it  proceeded  to  prepare 
the  kind  of  a  franchise  it  was  wil- 
ling to  sell,  and  announced  that  it 
would  be  disposed  of  to  the  highest 
bidder  on  April  19th.  The  com- 
pany at  present  operating  the  sys- 
tem has  maintained,  however,  that 
its  charter  does  not  expire  until 
1901,  claiming  that  an  extension 
of  seven  years  had  been  given  by  a 
resolution  of  the  common  council 
in  1883.  More  recently  it  has  in^ 
timated  that  it  believed  its  charter 
to  be  perpetual.  As  the  proposed 
new  charter  was  much  more  favora- 
ble to  the  city  than  the  old  one,  the 


present  company,  believing  evi- 
dently that  there  would  be  no  offer 
for  the  franchise,  refused  to  bid. 
Unexpectedly  to  the  public,  on  the 
day  for  opening  bids  a  proposal  was 
submitted  by  an  unknown  compa- 
ny which  has  since  become  some- 
what famous  as  ' '  the  Great  Un- 
known,'' and  deposited  $25,000  in 
cash  as  a  guarantee  of  the  fulfill- 
ment of  its  bid. 

The  proposal  was  far  more  liberal 
than  had  been  expected.  The  board 
of  public  works  had  stipulated  in 
the  franchise  that  the  minimum  of 
gross  earnings  to  be  paid  the  city 
should  be  2^2  per  cent,  for  the 
first  five  years,  5  per  cent,  for  the 
second  five  years,  6  per  cent,  for  the 
third  five  years  and  7  per  cent,  for 
the  remainder  of-  the  time.  The 
offer  of  the  company  was  ten  per 
cent,  per  annum  for  the  first  five 
years,  1232  per  cent,  for  the  second 
five  years,  13  *2  per  cent,  for  the 
third  five  years,  and  14 >2  percent, 
for  the  remainder  of  the  time,  thus 
giving  the  city  increasingly  a  lib- 
eral share  in  the  earnings  as  the 
city  grows  in  population.  It  is  es- 
timated that  the  bid  will  be  equiva- 
lent to  the  payment  of  $11,000,000 
for  the  franchise.  Some  idea  of  the 
increase  in  value  of  the  franchise, 
due  to  the  rapid  growth  of  the  city, 
may  be  gathered  from  the  fact  that 
five  years  ago  the  street  railway  was 
bought  for  $1,080,000,  and  last 
year  was  sold  for  $3,250,000,  and 
efforts  are  now  being  made  by  the 
present  company  to  negotiate  bonds 
for  $9,000,000  on  a  showing  of 
earnings  sufficient  to  warrant  it. 
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The  result  has  been  so  very  sat- 
isfactory that  the  course  of  the  In- 
dianapolis Board  of  Public  Works 
will  undoubtedly  become  an  exam- 
ple for  other  cities  in  the  United 
States. 

The  proposed  charter  comprises 
twenty-nine  sections.  The  first  and 
second  state  that  the  agreement  is 
to  be  made  by  the  city  through  the 
board  of  public  works  as  the  party 

of  the  first  part  and  as  the 

party  of  the  second  part,  and  gives 
the  authority  for  the  making  of  such 
an  agreement.  Section  3  names 
the  streets  upon  which  tracks  are 
to  be  laid  and  maintained.  They 
are  the  same  as  those  now  occupied 
by  the  Citizens'  Street  Railroad 
Company.  Section  4  stipulates  that 
the  contracting  company  shall  not 
have  the  right  to  build  lines  on  any 
other  streets  than  those  named  un- 
til permission  has  been  obtained 
from  the  board  and  city  council, 
except  that  the  right  to  build  a  line 
from  Washington  street  to  the  city 
limits  north  and  south  will  be 
granted;  and  provided,  also,  that 
the  company  shall  discontinue  any 
of  the  specified  lines  when  agreed 
to  by  the  board  and  council  and  the 
company. 

Sections  5  and  6  limit  the  period 
of  the  grant  to  thirty  years  from 
1893,  and  provide  for  the  payment 
to  the  comptroller,  quarterly,  the  fol- 
lowing minimum  per  cents.:  First 
five  years,  10  per  cent,  on  gross  re- 
ceipts; next  five  years,  12^^  per 
cent.;  next  five  years  133^  per 
cent.,  and  for  the  remaining  term 
of  the  contract,  143^  percent.  This 
shall  be  in  addition  to  city  taxes. 
Section  7  requires  a  register  in  each 
car,  the  keeping  of  an  accurate 
statement,  showing  the  number  of 
trips  made  and  the  amount  of  fare 
collected,  a  monthly  statement  and 
exhibit  of  books,  and  the  appoint- 


ment of  a  committee  of  three  by  the 
mayor  to  examine  such  report. 

Section  8  provides  that  a  single 
cash  fare  shall  not  exceed  5  cents, 
which  shall  entitle  the  passenger  to 
all  transfer  privileges;  that  six 
tickets  shall  be  sold  for  25  cents, 
and  that  children  three  years  old 
and  under  shall  be  carried  free 
when  in  care  of  a  proper  guardian. 
Section  9  requires  the  maintenance 
of  a  transfer  system  by  means  of 
tickets,  furnished  to  passengers  by 
conductors,  good  on  any  line  of  the 
company  within  the  city  limits;  no 
transfer  car  or  station,  however, 
shall  be  maintained. 

IMPROVEMENTS  AND  REPAIRS. 

Section  10  requires  the  company 
to  pay  for  the  paving  between  all 
rails,  including  the  space  between 
double  tracks  or  tracks  and  switches, 
and  for  a  distance  of  eighteen  inches 
outside  of  the  outer  rails  with  gran- 
ite blocks  on  concrete  foundation 
or  with  the  same  material  as  is  used 
on  the  rest  of  the  street  or  at  the 
discretion  of  the  board  of  public 
works.  The  company  shall  be  as- 
sessed for  such  part  of  the  improve- 
ment by  the  board  of  public  works 
and  shall  pay  in  the  same  manner 
as  do  abutting  property-holders 
who  do  not  take  the  benefit  of  the 
ten  year  plan.  On  streets  that 
have  been  heretofore  paved,  on 
which  there  are  now  car  tracks, 
where  the  paving  of  that  part  of 
such  streets  as  is  occupied  by  such 
tracks  has  been  paid  for  by  abut- 
ting property-holders,  the  company 
shall  within  one  year  pay  into  the 
city  treasury  the  cost  of  so  much  of 
said  pavements  as  is  included  be- 
tween tracks  and  rails,  and  such 
sum  shall  be  paid  pro  rata  by  the 
treasurer  to  the  property-holders 
against  whom  the  cost  of  said  im- 
provement was  assessed. 
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This  refers  to  brick,  granite  or 
asphalt  streets. 

Section  11  stipulates  that  the 
company  shall  keep  its  portion  of 
the  streets  in  repair,  and  at  all 
street  crossings  not  paved  the  space 
between  rails  and  for  ten  inches  on 
the  outside  of  rails  shall  be  planked 
by  the  company  to  the  full  width  of 
the  street  and  sidewalk  crossed  by 
the  tracks.  In  Section  12  it  is  pro- 
vided that  the  company  shall  sweep, 
clean  and  sprinkle  the  portion  of 
the  streets  occupied  by  its  tracks 
when  such  streets  are  cleaned  and 
sprinkled  by  the  city.  The  com- 
pany may  elect  to  do  its  own  clean- 
ing and  sprinkling,  otherwise  the 
board  shall  cause  the  same  to  be 
done  at  the  expense  of  the  company, 
in  the  usual  manner. 

In  Section  13  it  is  provided  that 
the  tracks  shall  be  located  on  such 
parts  of  streets  as  shall  be  approved 
by  the  board,  and  the  board  re- 
serves the  right  to  designate  on 
what  streets  double  and  single 
tracks  shall  be  laid.  Section  14 
relates  to  the  kind  of  rail  used  and 
provides  that  it  shall  not  impede 
the  passage  of  vehicles  nor  the  flow 
of  water.  The  right  of  action 
against  the  company  for  violation 
of  this  and  other  sections  is  stipu- 
lated. 

EQUIPMENT   OF   THE    LINES. 

By  Section  15  the  company  is  re- 
quired to  use  first-class  equipment; 
to  provide  conductors,  in  addition 
to  motormen  or  drivers,  for  all  cars; 
to  provide  for  the  heating  and  light- 
ing of  cars  by  electricity  or  other 
means  acceptable  to  the  board,  and 
to  provide  life-guards.     * 

In  Section  16  the  company  is  re- 
quired to  do  all  in  its  power  to  ad- 
vance any  street  improvements  by 
moving  tracks,  poles,  etc.  By  Sec- 
tion 17  the  operation  of  cars  may 


be  temporarily  stopped  by  order  of 
the  board,  and  by  Section  18  it  is 
provided  that  in  time  of  danger 
from  fire  or  other  cause  the  fire  de- 
partment chief  may  order  any  of 
the  company's  wires  cut.  Cars 
shall  not  be  allowed  to  run  over  any 
hose  belonging  to  the  fire  depart- 
ment. 

PROVISION  FOR  TIME  SCHEDULE. 

Section  19  provides  that  cars  shall 
be  run  over  each  line  on  a  schedule 
not  exceeding  ten  minutes  between 
cars  between  6 a.m. and  11:30p.m., 
and  not  less  than  one  car  each  hour 
thereafter  until  6  a.  m.;  but  upon 
said  cars  between  the  hours  of  1 
A.  M.  and  4  a.  m.  the  company  shall 
have  the  right  to  charge  10  cents  a 
passenger;  and  it  is  further  pro- 
vided that  upon  such  lines  as  may 
be  agreed  upon  by  the  board  and 
the  company  the  latter  may  be  re- 
lieved of  running  cars  after  mid- 
night, provided  that  it  agrees  to 
run  cars  upon  any  or  all  of  its  lines 
at  such  intervals  as  may  be  neces- 
sary to  provide  ample  accommoda- 
tions. 

The  speed  of  cars  is  limited  by 
Section  20  to  twelve  miles  an  hour, 
and  six  miles  an  hour  at  such  cross- 
ings as  the  board  may  designate. 
Cars  shall  stop  at  the  further  side 
of  crossings.  Penalties  for  viola- 
tions of  this  are  provided. 

By  Section  21  it  is  stipulated  that 
the  city  shall  not  be  liable,  inde- 
pendently or  jointly  with  the  com- 
pany, for  accidents  that  occur  in 
the  construction  or  operation  of  the 
lines;  and  the  company  agrees  to 
pay  any  judgments  obtained  against 
the  city  for  damages  caused  by  the 
fault  of  the  company,  and  hold  the 
city  free  from  harm. 

By  Section  22  the  company  re- 
ceiving this  charter  is  required  to 
have  in  operation  at  least  six  miles 
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of  line  within  six  months,  and  all 
the  lines  by  November  1,  1894. 
However,  if  by  litigation  the  suc- 
cessful bidder  is  kept  out  of  posses- 
sion of  the  streets,  it  can  have  six 
years  from  the  date  of  the  signing 
of  the  contract  in  which  to  secure 
the  streets  for  its  lines,  but  it  must 
begin  work  as  soon  as  it  is  in  pos- 
session of  the  streets. 

Should  the  company  holding  the 
franchise  sell  or  lease  its  property 
and  rights  to  any  other  company, 
or  should  it  make  any  extensions  or 
purchase  other  lines,  it  is  required 
by  Section  23  to  furnish,  without 
extra  charge,  to  each  passenger  de- 
siring it,  a  transfer  ticket,  good  on 
any  line  belonging  to  the  company 
issuing  such  ticket. 

PURCHASE,    EXTENSION    AND    OTHER 
COMPANIES. 

Section  24  says  that  at  the  expi- 
ration of  this  contract,  or  in  case 
of  forfeiture  by  reason  of  failure  to 
comply  with  its  conditions,  the 
board  of  public  works,  with  the 
approval  of  the  council,  may  order 
an  appraisement  of  the  company's 
property  and  purchase  the  same  at 
that  value.  One  of  the  appraisers 
shall  be  selected  by  the  mayor,  one 
by  the  circuit  judge  and  the  third 
by  the  company. 

If  it  be  deemed  desirable  by  the 
city  to  have  constructed  additional 
lines  on  streets  not  occupied  by 
tracks  of  the  company,  Section  25 
provides  that  the  city  shall  notify 
the  company  to  build  the  same; 
and  should  the  company  not  notify 
the  city  within  thirty  days  that  it 
will  build  the  lines  as  directed,  or 
having  notified  the  city,  should  it 
not  within  twenty  days  thereafter 
begin  work,  and  should  it  not  com- 
plete the  work  within  reasonable 
time  to  be  fixed  by  the  council  and 
board,    provided    no    work    be   re- 


quired between  December  1  and 
March  15,  the  board  and  council 
may  grant  to  other  persons  the 
right  to  build  said  lines.  And  the 
said  grant  shall  confer  upon  said 
other  individual  the  right  to  run 
over  the  tracks  of  the  party  of  the 
second  part  within  the  territory 
bounded  by  Mississippi,  Alabama, 
South  and  Michigan  streets,  for  the 
use  of  which  the  party  of  the  sec- 
ond part  shall  be  paid  on  a  wheel- 
age  basis,  and  in  addition  thereto 
a  percentage  of  the  cost  of  that  por- 
tion of  the  lines  used,  a  pro  rata  of 
the  cost  of  the  repairs  and  main- 
tenance and  damage  to  business  of 
the  party  of  the  second  part.  In 
case  of  disagreement  arbitration  is 
provided  for  between  the  party  of 
the  second  part  and  tlje  other  com- 
pany. And  such  new  line  granted 
and  built  as  aforesaid — no  matter 
by  whom  operated — shall  be  oper- 
ated with  the  right  of  transfer  to  or 
from  all  cars  of  the  party  of  the 
second  part  and  said  new  line  in 
the  same  manner  and  under  the 
same  conditions  as  are  provided  for 
transfers  of  passengers  for  lines  and 
cars  of  the  party  of  the  second  part. 
The  pro  rata  amount  of  the  fare  of 
8uch  transfers  due  to  either  of  said 
companies  shall  be  determined  by 
the  companies  —  they  failing  to 
agree,  the  differences  shall  be  re- 
ferred to  experts.  If  the  party  of 
the  first  part,  after  having  directed 
the  party  of  the  second  part  to  build 
any  new  line  as  hereinbefore  in  the 
section  provided,  and  the  territory 
along  said  proposed  line  has  one- 
half  of  the  lots  built  upon,  and  two- 
thirds  of  the  length  of  said  pro- 
posed line*  is  at  least  two  squares 
distant  from  any  other  parallel 
street  car  line,  and  the  party  of  the 
first  part  has  failed  to  secure  the 
building  of  said  lines  by  the  means 
hereinbefore  provided  in  this  sec- 
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tion,  then  and  in  that  event  the 
party  of  the  first  part  may  again 
notify  the  party  of  the  second  part 
to  build  said  line,  and  on  the  fail- 
ure or  refusal  of  the  party  of  the 
second  part  to  begin  said  line  as 
aforesaid  within  thirty  days  there- 
after, or  upon  the  failure  of  the 
party  of  the  second  part  to  com- 
plete the  same  within  a  reasonable 
time  thereafter,  said  time  to  be  fixed 
by  the  board  of  public  works  and 
common  council  of  said  city,  then 
in  case  of  failure  or  refusal  in  either 
of  such  cases  the  party  of  the  second 
part  shall  pay  as  liquidated  damages 
to  the  party  of  the  first  part  the  sum 
of  $25  a  day  for  each  and  every  day 
that  said  work  remains  uncompleted 
after  the  expiration  of  the  time 
fixed  for  its  completion  by  the  said 
board  and  common  council,  and 
the  bond  provided  herein  to  be 
given  by  said  company  shall  be 
made  to  include,  and  shall  include, 
as  one  of  its  conditions,  the  pay- 
ment of  such  damages. 

The  company  shall  operate  its 
lines,  Section  26  provides,  in  con- 
formity with  laws  and  ordinances. 

BOND    REQUIRED. 

Section  27  provides  that  any  com- 
pany, before  exercising  any  of  the 
rights  granted,  shall  execute  to  the 
city  a  bond  of  $100,000,  conditioned 
that  the  company  shall  pay  to  the 
city  any  money  that  has  been  paid 
by  the  city  because  of  any  work 
done  that  under  this  agreement  is 
provided  to  be  done  and  paid  for 
by  the  company  on  the  demand  of 
the  city,  and  said  bond  shall  be  re- 
newed from  time  to  time  upon  the 
demand  of  the  city. 

FORFEITURES. 

Section  28  says  that  in  case  the 
company  violates  any  of  the  terms 
or   obligations  of  the   charter,  all 


privileges  granted  shall  then  be 
subject  to  immediate  forfeiture,  and 
shall  revert  back  to  the  city,  and 
the  contract  shall  become  null  and 
and  void,  except  where  different 
penalties  are  provided  in  the  agree- 
ment; and  in  such  event  the  city 
shall  have  the  right  to  remove  the 
company's  poles,  rails,  tracks,  etc., 
and  a  right  of  action  for  breach  of 
contract  shall  immediately  accrue 
upon  the  bond  of  the  company  for 
any  injury  or  damage  arising  out 
of  this  breach  of  contract. 

Section  29  provides  that  to  each 
of  the  terms,  conditions,  stipula- 
tions and  requirements  of  this  con- 
tract the  board  of  public  works, 
representing  the  city  of  Indianapo- 
lis, the  party  of  the  first  part,  and 

the ,  the  party  of  the  second 

part  by  its  duly  authorized  officers 
and  representatives,  fully  agree  and 
bind  themselves,  their  successors 
and  assigns. 


COMPETITION  IN  ASPHALT  PAVING. 
Washington,  D.  C,  April  19 
( Special  Correspondence ) . — Efforts 
are  being  made  to  break  the  alleged 
monopoly  of  laying  asphalt  pave- 
ments in  the  District  of  Columbia. 
For  many  years  the  Barber  Asphalt 
Company  and  the  Cranford  Paving 
Company  have  had  no  competition 
in  the  work  of  laying  and  repairing 
asphalt  pavements  here.  The  rea- 
son for  this  practical  monopoly  has 
been  that  no  asphalt  has  been  of- 
fered which  it  is  believed  could  equal 
the  quality  furnished  by  the  Barber 
company,  which  had  obtained  the 
concession  from  Great  Britain  to 
use  the  product  of  the  pitch  lake  on 
the  island  of  Trinidad.  There  have, 
however,  been  numerous  attempts 
to  introduce  another  quality  of  as- 
phalt, denominated  land  asphalt, 
which  the  commissioners  have  al- 
ways refused  to  consider   because 


Digitized  by 


Google 


294 


MUNICIPAL  ENGINEERING. 


the  examination  by  the  inspectors 
of  asphalt  and  cement  has  repre- 
sented it  to  be  somewhat  inferior  to 
the  lake  product. 

Considerable  surprise  was  there- 
fore manifested  at  the  recent  open- 
ing of  bids  for  laying  and  repairing 
asphalt  pavements  in  this  city  dur- 
ing the  coming  fiscal  year,  when 
Thomas  H.  Thomas,  of  South  Am- 
boy,  New  Jersey,  offered  to  furnish 
the  necessary  lake  asphalt  at  an 
amount  about  two  per  cent,  lower 
than  either  the  Barber  or  Cranford 
companies  had  bid. 

Little  is  known  of  Mr.  Thomas, 
although  when  the  bids  were  opened 
Prof.  De  Smedt,  for  many  years 
District  chemist,  appeared  in  his 
behalf,  and  it  is  understood  is  con- 
nected with  him  in  the  business. 
The  first  question  naturally  asked 
was  where  the  new  company  ob- 
tained its  asphalt,  for  the  asphalt 
used  in  laying  pavements  in  the 
District  of  Columbia  is  that  which 
is  controlled  exclusively  by  the 
Barber  company,  as  already  men- 
tioned. 

Some  time  ago  an  effort  was  made 
to  organize  a  competing  company, 
known  as  the  Schillinger  Paving 
Company,  to  lay  pavements  in  the 
District  with  the  land  pitch,  and 
although  the  inspector  of  asphalt 
and  cements  reported  against  the 
use  of  this  material,  the  commis- 
sioners of  the  District  determined 
to  give  the  new  contractors  a  trial, 
and  awarded  them  a  street  to  pave 
on  which  they  were  the  lowest  bid- 
ders, and  requested  the  posting  of 
a  bond  as  a  guarantee  of  good  faith, 
but  the  bond  never  materialized, 
and  the  order  of  the  commissioners 
was  revoked,  and  the  street  in  ques- 
tion awarded  the  Barber  Asphalt 
Paving  Company. 

As  stated,  the  commissioners  in- 
quired where  this  new  asphalt  came 


from,  and  the  reply  was  that  it  was 
imported  from  Venezuela.  The 
only  pavements  laid  with  this  as- 
phalt by  this  new  company,  as  far 
as  is  known,  were  in  Detroit,  Michi- 
gan, but  as  they  have  not  been  laid 
long  enough  to  judge  of  the  wear 
and  tear  incident  to  heavy  traffic 
and  the  weather,  it  is  believed  that 
the  commissioners  will  not  attach 
too  much  importance  to  their  pres- 
ent condition.  A  sample  of  this 
asphalt  will  be  sent  to  the  inspector 
of  asphalt  and  cements  for  investi- 
gation and  report. 

Immediately  upon  receiving  the 
bid  of  Mr.  Thomas,  the  District 
Chemist  was  dispatched  to  South 
Amboy,  New  Jersey,  where  the 
works  of  this  company  are  located, 
for  the  purpose  of  obtaining  sam- 
ples and  examining  their  plants. 
Captain  Fiebeger  has  since  re- 
turned, and  reported  that  he  found 
that  Mr.  Thomas  has  four  stills  in 
operation  for  refining  the  lake  as- 
phalt. He  has  also  a  large  quan- 
tity, amounting  to  about  700  tons 
of  the  refined  article,  already  in 
barrels.  The  samples  which  Cap- 
tain Fiebeger  brought  with  him 
will  be  at  once  subjected  to  a  rigid 
test,  and  if  the  asphalt  equals  the 
Barber  article  the  contract  will  un- 
doubtedly be  awarded  to  the  new 
contractors,  who  have  underbid  the 
Barber  and  Cranford  Companies. 
There  is  about  $150,000  involved 
in  the  matter,  and  the  outcome  of 
these  tests  will  be  watched  with  a 
good  deal  of  interest. 

DESTRUCTION  OF  GARBAGE. 

The  National  Sanitary  Company, 
which  has  the  contract  for  remov- 
ing the  garbage  of  this  city,  put 
into  operation  on  the  19th  their 
crematory  for  incinerating  garbage. 
For  this  work  Congress  recently 
authorized    the    commissioners   to 
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pay  50  cents  a  ton.  Major  Fer- 
guson, president  of  the  company, 
several  days  prior  to  the  commence- 
ment of  the  plan,  requested  the 
commissioners  to  appoint  a  repre- 
sentative of  the  District  Govern- 
ment to  supervise  the  weighing  of 
the  garbage  delivered  at  the  fur- 
nace. He  also  inquired  what  ar- 
rangements the  commissioners 
would  make  with  reference  to  the 
contract  of  destroying  the  garbage. 
The  commissioners  replied  that 
they  were  not  prepared  to  make 
any  permanent  arrangements  for 
the  purpose,  but  that  they  would  al- 
low the  National  Sanitary  Company 
to  destroy  the  garbage,  with  the  un- 
derstanding that  said  company 
would  take  the  chances  of  having 
an  interpretation  of  the  law  in  favor 
of  paying  for  the  work  done  under 
this  tentative  understanding. 

The  Sanitary  Company  is  now 
carrying  out  the  garbage  contract 
originally  let  to  Mr.  Clark.  Lately 
it  has  been  able  to  gather  only  35 
tons  of  garbage  daily.  It  is  highly 
probable  that  the  amount  it  will 
collect,  when  paid  50  cents  per  ton 
for  incinerating,  will  be  consider- 
ably enlarged. 

A   NEW    SYSTEM    OF    STREET     SWEEP- 
ING. 

The  commissioners  of  the  Dis- 
trict have  decided  upon  a  complete 
reorganization  of  the  street  sweep- 
ing department,  and  on  the  15th 
instant  new  systems  and  new  meth- 
ods were  introduced  in  the  cleaning 
of  Washington  streets.  For  some 
time  past  the  subject  of  street  sweep- 
ing has  occupied  the  attention  of 
the  commissioners.  They  believed 
that  the  hundreds  of  complaints 
that  came  in  concerning  the  condi- 
tion of  the  streets  in  all  sections  had 
some  foundation,  and  after  consid- 


ering the  matter  a  short  time  de- 
cided that  the  trouble  lay  in  the 
system  of  inspection  and  the  meth- 
ods of  sweeping.  One  of  the  great- 
est defects  was  in  the  inspection  of 
the  work.  All  of  the  inspectors 
were  on  an  equal  footing,  and  one 
refused  to  take  orders  from  anoth- 
er. This  complicated  matters  and 
brought  about  a  condition  of  affairs 
in  the  street  sweeping  department 
that  was  not  desirable  and  not  con- 
ducive to  the  public  interest.  To 
remedy  this  matter  the  commis- 
sioners will,  upon  the  reorganiza- 
tion of  the  department,  appoint  one 
inspector  and  make  the  other  in- 
spectors his  assistants.  New  sched- 
ules will  be  made  out,  and  the  su- 
perintendent of  street  sweeping  will 
be  ordered  to  enforce  a  strict  com- 
pliance of  the  contract. 

ON  A  TOUR  OF  INSPECTION. 

A  delegation  consisting  of  thirty- 
seven  city  officials  and  prominent 
business  men  of  Detroit,  Michigan, 
visited  Washington  recently  on  a 
tour  of  inspection  for  the  purpose 
of  examining  municipal  improve- 
ments that  have  been  made  in  Wash- 
ington and  are  being  made.  It  was 
their  idea  to  visit  a  number  of  im- 
portant cities  and  profit  by  the  ex- 
perience of  others  in  the  betterment 
of  their  home  city  of  Detroit.  While 
here,  they  inspected  our  conduit 
system,  for  they  proposed  placing 
all  of  their  wire  underground  in 
Detroit.  They  also  examined  our 
cable  and  electric  roads,  our  school 
system,  illuminating  plants,  and  in 
fact  all  other  points  of  municipal 
interest.  Thedelegation  was  headed 
by  Mayor  H.  S.  Pingree,  and  in- 
cluded the  board  of  aldermen,  the 
president  of  the  board  of  public 
works  and  the  heads  of  the  differ- 
ent city  departments.       A.  I.  P. 
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PAVING  BRICK  IN   HARTFORD, 
CONN. 

The  twenty-first  annual  report  of 
the  street  commissioners  of  Hart- 
ford, Conn.,  George  G.  Sill,  Chas. 
H.  Northam,  William  E.  Cone, 
James  Burns,  James  U.  Trainor, 
and  Charles  S.  Davidson,  states 
that  after  a  careful  investigation  of 
the  merits  of  granite,  asphalt  and 
brick  as  street  paving  materials,  it 
was  decided  to  try  brick  and  Pratt 
street  was  paved  with  this  material. 
They  say:  **The  work  was  duly 
completed  in  the  best  manner,  and 
it  presents  a  clean  and  smooth  sur- 
face, and  has  become  a  desirable 
street  for  heavy  and  light  vehicles. 
So  far  it  has  met  our  hopes  and  ex- 
pectations. If,  after  further  wear, 
it  continues  sound,  level  and  un- 
broken, we  shall  think  we  have 
found  a  good  quality  of  paving. 
The  freight  on  these  bricks  was 
greater  than  the  cost  of  the  bricks. 
It  would  seem  that  when  clay  is  so 
abundant  as  in  this  vicinity  similar 
bricks  might  be  made  here,  and 
supplied  at  one-half  the  cost  of 
those  used." 

ENGINEERS  AT  THE  WORLD'S  FAIR. 

Notice  is  given  by  the  committee 
that  the  reception  rooms  and  ofl&ce 
of  the  general  and  executive  com- 
mittees of  the  Associated  Engineer- 
ing Societies  of  the  United  States 
and  Canada,  and  of  the  general 
committee  of  the  World's  Congress 
Auxiliary  on  the  International  En- 
gineering Congress,  on  and  after 
May  1st,  1893,  and  until  the  close 
of  the  World's  Columbian  Exposi- 
tion, will  be  at  No.  10  Van  Buren 
street,  Chicago.  All  communica- 
tions after  May  1st  should  be  ad- 
dressed to,  or  to  the  care  of,  Mr. 
Max  E.  Schmidt,  secretary.  Vis- 
iting engineers  may  have  their  mail 
thus    addressed.     The    committee 


rooms  of  the  Associated  Societies  at 
the  exposition  will  be  situated  in 
the  southwest  corner  of  the  gallery 
of  the  Mines  and  Mining  building, 
where  the  secretary  or  some  of  the 
staff  will  be  present  during  the  Ex- 
position to  meet  visiting  engineers. 


NEED    OF    BETTER    SEWERAGE    AT 
LOUISVILLE. 

A  sanitary  survey  of  Louisville, 
Ky.,  has  been  completed  by  Mr. 
Rudolph  Bering,  who  reports  the 
death  rate  as  being  from  18  to  20 
per  1,000,  much  of  which  is  due  to 
typhoid  and  other  preventable  dis- 
eases. He  recommended  the  ex- 
tension of  the  sewerage  system; 
only  one-third  of  the  houses  adja- 
cent to  present  sewers  being  con- 
nected with  them.  The  water  sup- 
ply from  the  Ohio  river  is  not  even 
suspicious,  but  the  water  from  wells 
is  condemned.  Intercepting  sew- 
ers and  the  improved  final  disposal 
of  the  sewage  are  recommended. 


RELATIVE  COST  OF  BRICK  AND 
GRANITE   PAVEMENTS. 

Mr.  George  B.  Fleece,  comment- 
ing on  statements  in  the  recent  an- 
nual report  of  City  Engineer  Meri- 
wether, of  Memphis,  says : 

''Maj.  Meriwether  says  a  brick 
pavement  will  last,  without  repairs, 
under  a  traffic  of  40  or  50  tons  per 
square  foot,  about  8  or  10  years,  but 
how  much  longer,  he  does  not  state. 
It  is  fairly  presumable,  however, 
that  the  life  of  a  pavement  that  re- 
quired no  repairs  in  10  years  would 
extend  to  at  least  15  years  before 
final  disruption.  He  estimates  the 
life  of  granite,  under  heavy  travel, 
at  15  to  20  years.  We  will  assume 
that  the  city  engineer  is  correct, 
putting  the  life  of  granite  pavement 
at  20  years  and  brick  at  10  years, 


Digitized  by 


Google 


CURRENT  INFORMATION. 


297 


and  figure  up  financial  problem  in- 
volved. 

Original  coat  of  one  mile  granite. .  $84,000 
Interest  on  cost  for  20  years 100,800 

Total  cost  in  20  years $184,800 

Original  cost  of  one  mile  brick $47,000 

Interest  on  cost  for  20  years 66,400 

Relaying  at  10  years,  at  $1.50  per 

yard 28,500 

Interest  on  cost  of  relaying  for  10 

years 17,100 

Total  cost  in  20  years $149,000 

Balance  in  favor  of  brick $85,800 

*  *  This  balance  in  favor  of  brick 
would  pay  for  laying  a  new  pave- 
ment, thus  extending  the  life  of  a 
brick  pavement  to  30  years — or  10 
years  beyond  the  estimated  life  of 
granite,  and  still  leave  a  large  bal- 
ance in  favor  of  brick  over  granite. 
Now  repeat  the  estimates  foregoing 
upon  the  basis  of  equal  durability 
of  granite  and  brick,  placing  both 
at  15  years,  and  the  problem  works 
out  as  follows : 

One  mile  granite,  original  cost $84,000 

Interest  on  cost  for  15  years 75,600 

Total  cost  in  15  years $159,600 

One  mile  brick,  original  cost $47,000 

Interest  for  15  years 42,300 

Total  cost  in  15  years $89,300 

Balance  in  favor  of  brick, $70,600 

**A  surplus  fund,  the  interest 
upon  which,  at  6  per  cent,  would 
largely  exceed  the  cost  of  perpetual 
renewal  of  brick  pavement. 

*'If,  then,  brick  will  last  15 
years,  it  is  far  cheaper  and  better 
than  granite,  even  if  granite  should 
last  forever.  It  is  the  opinion  of 
many  who  may  be  fairly  considered 
authorities  that  brick  will  wear 
longer  than  granite.  ^ ' 

FIR    BLOCK   PAVING   IN  TACOMA, 
WASH. 

The  city  of  Tacoma,  Wash,  is 
about  to   spend    $72,000  on    a   fir 


block  pavement  on  Pacific  avenue. 
The  entire  pavement  is  to  be  10>i8 
inches  in  thickness.  Of  this,  the 
lower  six  inches  is  to  be  of  concrete, 
with  the  surface  floated  and  smooth- 
ed with  cement  mortar.  This  will 
give  a  uniform  surface  on  which  to 
lay  the  blocks.  The  cement  used 
in  the  concrete  is  to  be  of  a  tensile 
strength  of  250  pounds  to  the  square 
inch.  Upon  the  concrete  thus  pre- 
pared wooden  blocks  4>s  inches 
thick  are  to  be  placed,  the  grain 
being  vertical.  The  wood  is  to  be 
taken  from  fir-butt  logs,  and  the 
blocks  will  be  3  inches  wide  and  7 
to  10  inches  in  length.  A  space 
three-eighths  of  an  inch  is  left 
around  each  block.  These  spaces 
are  to  be  run  to  a  height  of  one-half 
inch  with  tar  and  asphalt.  This  is 
to  bind  the  block  to  the  concrete. 
Above  this  the  crevices  are  to  be 
filled  with  a  cetoent  grout.  The 
specifications  follow  very  closely  the 
ones  which  have  been  so  success- 
fully used  of  late  years  in  London 
and  Paris. 


DIRECTOR  WINDRIM'S  WORK. 

Director  of  Public  Works  Win- 
drim  is  pushing  the  paving  of  al- 
leys in  Philadelphia  with  asphalt 
in  place  of  cobblestones.  He  fears 
that  if  cholera  should  reach  this 
country  this  year  there  would  be 
much  difl&culty  in  keeping  the  al- 
leys of  his  city  suflBciently  clean. 
He  is  also  making  war  on  the  street 
cleaning  and  garbage  removing 
contractors,  one  of  whom  he  has 
fined  $5,000  for  neglect  of  duty, 
making  the  fine  $5  for  each  well- 
founded  complaint  from  a  house- 
holder. He  will  hereafter  increase 
this  fine  on  a  sliding  scale  of  $5 
for  each  raise.  His  methods  ought 
to  prove  effective. 
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RAPID    TRANSIT    BRINGS    PROS- 
PERITY. 

As  an  example  of  what  rapid 
transit  facilities  will  do  for  thickly 
settled  communities,  it  is  interest- 
ing to  note  the  effect  of  such  facili- 
ties in  Pittsburg,  Pa.  In  the  19th, 
20th  and  21st  wards  of  the  city 
during  the  four  years  of  1889-92, 
there  were  erected  3,181  buildings 
at  a  cost  of  $6,910,838.50,  while  in 
the  preceding  eight  years  ( 1881-88) 
only  1,624  buildings  were  erected 
in  the*  same  wards  at  a  cost  of 
$2,945,608.37.  Not  only  has  the 
number  of  buildings  increased,  but 
the  style  has  greatly  improved,  the 
average  cost  in  1887  having  been 
only  $2,040,  while  in  1892  it  was 
$2,327. 


SCARCITY  OF  PAVING  BRICK  IN 
THE  WEST. 

The  annual  report  of  William 
Steyh,  city  engineer  of  Burlington, 
Iowa,  states  that  during  last  year 
the  paving  of  streets  there  com- 
prised 26,890  square  yards,  costing 
$49,307.59.  He  complains  that 
much  work  has  been  delayed  there 
by  a  scarcity  of  paving  brick. 

WATER  USED  IN  PHILADELPHIA. 

The  average  daily  water  con- 
sumption in  Philadelphia  for  1892 
was  163,801,600  gallons,  or  about 
160  gallons  daily  per  head  of  popu- 
lation. The  pumping  capacity  will 
be  increased  this  year  by  the  addi- 
tion of  a  20,000,000-gallon  pump 
at  the  Spring  Garden  station,  a  15,- 
000,000-gallon  pump  at  Frankford 
station  and  one  12,000,000-gallon 
pump  at  Roxborough.  A  new  res- 
ervoir at  Queen  Lane  is  to  be  built 
at  a  cost  of  $1,159,591. 


SOME  RECENT  INVENTIONS. 

A     Side     Rail     for     Suspension 
Bridges  J  by  Edwin  G.  Runyon,  Pi- 


lot Point,  Texas,  consists  of  the 
necessary  beams  and  floor  cables,  a 
casting  on  the  ends  of  the  beams 
having  horizontal  boxings  through 
which  the  cables  pass,  arms  on  the 
castings,  cross-bars  secured  to  the 
castings  having  apertures  in  their 
ends,  seats  fitted  in  the  apertures, 
saddles  on  the  columns,  a  hand- 
rail, and  diagonal  truss  cables,  ex- 
tending alternately  over  the  sad- 
dles and  below  the  needle  beams. 

A  Sectional  Mold  for  Building  or 
Paving  Blocks^  by  George  M.  Gra- 
ham, Chicago,  111.,  consisting  of  a 
mold  housing,  vertical  walls  or  sec- 
tions, and  a  lower  frame  connected 
to  a  section  by  hinges  or  pivots  and 
provided  with  inturned  flanges,  and 
a  lower  plunger  provided  with  top 
and  bottom  flanges. 

A  Pipe  Coupling^  by  Orange  M. 
Sweet,  Silver  Creek,  N.  Y.,  con- 
sisting of  a  cylinder  casing  having 
a  port  or  passage,  a  cylinder  block 
capable  of  turning  in  the  casing 
and  having  a  passage  adapted  to 
register  with  the  port  of  the  casing 
and  an  internal  cylindrical  socket 
and  a  cylindrical  knuckle  fitted  in 
the  socket  of  the  block  and  having 
a  passage  adapted  to  coincide  with 
the  passage  of  the  block. 

A  Joint  for  Gas  or  Water  Pipes, 
by  Gordon  W.  Lloyd,  Detroit,  Mich., 
consisting  of  the  abutting  ends  of 
the  pipes,  a  folded  flexible  packing 
thereon  with  the  fold  at  the  joint 
interposed  between  the  ends,  ribs 
formed  on  the  pipes  near  the  ends, 
and  apertured  sleeves  embracing 
the  joint  and  overlapping  the  ribs 
at  each  end,  forming  a  chamber, 
the  ends  of  which  are  formed  by 
the  ribs,  the  outer  wall  by  the  sleeve, 
the  inner  wall  by  the  pipe  and  a 
filling  of  cement  in  the  chamber. 

A  Bridge  Gate,  by  Henry  Roes- 
sing,  Chicago,  111.,   consisting  of  a 
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swing  bridge  and  its  abutment,  a 
housing  forming  a  narrow  trench 
in  the  abutment,  a  folding  gate 
comprising  bars  pivoted  in  the 
housing  to  swing  upward  on  their 
pivots  from  a  folded  position  in  the 
housing,  to  extend  upward  in  un- 
folded position  from  the  housing,  a 
rail  pivoted  to  the  ends  of  the  bars 
and  fitting  over  and  closing  the  top 
of  the  trench  when  the  bars  are 
folded,  and  movable  with  the  bars 
to  form  the  top  rail  of  the  gate  when 
the  bars  are  raised  on  their  pivots, 
gear  mechanism  on  the  bridge,  and 
operating  gear  mechanism  for  the 
gate  on  the  abutment  in  the  path  of 
the  gear  mechanism  on  the  bridge, 
to  be  actuated  thereby  to  fold  the 
gate  as  the  bridge  is  unclosed  and 
unfold  the  gate  as  the  bridge  is 
opened. 

A  Bridge y  assigned  to  Richard  M. 
Scruggs,  St.  Louis,  Mo.,  consisting 
of  a  lower  member,  the  upper  mem- 
ber and  the  underneath  truss,  the 
lower  member  having  a  vertical 
series  of  horizontal  chords  spaced 
apart  from  each  other,  the  upper 
member  being  arched,  and  the 
members  and  underneath  truss  be- 
ing connected  at  the  ends  and  the 
central  portion  of  the  truss. 

A  Metallic  Culvert  y  assigned  to 
Emmons  T.  and  Morice  C.  Trumbull 
and  James  B.  Disbrow,  Savona,  N. 
Y.,  consisting  of  a  sheet  iron  arch 
having  iron  braces  provided  at  their 
ends  with,  suitable  notches,  and 
strips  having  grooves,  with  con- 
verging sidles,  adapted  to  catch  in 
the  notches  of  the  braces. 

A  Glass  Pipe  Casting  Machine,  by 
Roderic  G.Guptil,  Pendleton,  Ind., 
consisting  of  a  frame  work,  a  mold 
adjustable  supported  thereon,  a 
movable  core  connected  with  a 
plunger  supported  above  and  in 
line  with  the  mold,  such  core  adapt- 


ed to  be  raised  and  lowered  by 
means  of  a  friction  clutch  mechan- 
ism supported  above  the  frame- 
work, such  mold  centered  and  closed 
at  its  lower  end  by  a  removable 
pivoted  plug. 

A  Building  Block,  by  John  Heat- 
ley,  Pittsburgh,  Pa.,  consisting  of 
a  locking  projection  enclosing  one 
corner,  and  its  faces  tapered  toward 
the  opposite  end. 

V,  H.  Lockwood,  Patent  AtVy. 
Indianapolis. 


RECENT  LEGAL  DECISIONS. 

Drainage  of  Surface  Water  Into 
Highway .-r-The  owner  of  land  ad- 
joining a  highway  has  no  right  to 
drain  his  land  into  a  ditch  in  such 
highway  by  means  of  a  drain  which 
carries  the  water  in  a  different  di- 
rection from  its  natural  flow.  The 
statute  whict  forbids  the  obstruc- 
tion of  highways  by  ditches,  and 
authorizes  the  highway  commission- 
ers to  fill  up  such  ditches,  ''except 
the  ditches  necessary  to  the  drain- 
age of  an  adjoining  farm  emptying 
into  a  ditch  upon  the  highway,'^ 
allows  them  to  fill  up  a  drain  which 
empties  into  a  ditch  on  the  highway 
where  such  drain,  in  order  to  reach 
the  ditch,  diverts  the  water  from  its 
natural  course.  Davis  v,  Comm.  of 
Highways,  Supr.  Ct.  111.,  33  N.  E. 
Rep.  58. 

Damage  to  Street  Railway  by  Con- 
st ruction  of  Sewer, — The  location  of 
a  sewer  in  a  city  street  must  be  rea- 
sonable, with  respect  to  the  right  of 
a  street  railway  the  construction  of 
which  was  authorized  by  a  prior  or- 
dinance and  whose  property  might 
be  damaged  by  the  construction  of 
such  sewer;  and  such  location,  if 
made  in  a  part  of  the  street  occupied 
by  the  railway  so  as  to  compel  it  to 
suspend  operations,  and  inflict  great 
damage   upon   it,   is  unreasonable 
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when  other  parts  of  the  street  are 
equally  suitable  for  the  sewer.  But 
the  city  is  not  required  to  incur  any 
additional  expense  by  reason  of  hav- 
ing authorized  the  building  of  such 
road.  Clapp  v.  City  of  Spokane,  U. 
S.  Circ.  Ct.,  D.Washington, 53  Fed. 
Rep.  515. 

Liability  of  City  for  Damages  from 
Street  Improvements. — A  city,  in 
opening  a  street,  took  property  on 
which  was  located  one-half  of  a 
double  brick  house,  the  other  half 
of  which  was  owned  by  one  other 
person;  and  the  latter  half  of  the 
building  was  greatly  damaged.  As 
it  was  thought  no  compensation 
could  be  allowed  the  owner,  because 
none  of  his  property  was  actually 
taken,  the  city  council  requested 
the  legislature  to  pass  an  act,  au- 
thorizing it  to  make  compensation, 
which  was  done.  While  the  bill 
was  pending  in  the  legislature,  the 
owner  of  the  property  made  a  con- 
tract with  the  city  by  which  it  sold 
him  the  portion  of  the  building 
taken,  and  he  released  it  from  all 
claims  for  damages;  proceedings  by 
the  owner,  under  the  act,  to  compel 
the  city  to  make  compensation, 
should  not  be  stayed  because  of  such 
contract,  it  appearing  by  the  affi- 
davits filed  on  his  behalf  that  he 
signed  the  contract  on  the  assurance 
of  the  corporation  counsel  that  he 
could  procure  a  small  strip  of  land, 
left  between  his  half  of  the  building 
and  the  street,  so  as  to  restore  his 
building  to  a  proper  condition,  and 
that  he  was  unable  to  do  so;  and 
that  the  expense  of  taking  down  and 
removing  the  property  sold  him  by 
the  city  was  equal  to  its  value;  but, 
if  there  was  any  excess  of  such  value 
over  the  expense,  he  should  be  com- 
pelled to  allow  it  in  reduction  of 
damages.  In  re  Elmwood  Ave.,  21 
N.  Y.  Sup.  592;  Supr.  Ct.  of  Buffalo. 


Liability  of  Owner  for  Paving  Street . 
— Property  owners  are  not  liable  to 
an  assessment  for  paving  a  strip  pre- 
viously macadamized,  in  the  middle 
of  the  street,  at  expense  of  the  prop- 
erty. City  of  Philadelphia,  to  use 
of  Vulcanite  Paving  Co.,  v,  Eheret, 
Supr.  Ct.  of  Penn.,  Jan.  30;  25  At. 
Rep.  888. 

Mandamus  to  Board  of  Aldermen. 
— Where,  at  a  municipal  election, 
there  has  been  no  choice,  and  at  a 
second  election  there  has  been  no 
choice,  and  the  board  of  aldermen 
order  a  third  election  on  the  first  of 
the  month  following,  mandamus 
will  not  lie  at  the  relation  of  certain 
candidates  for  office  to  compel  the 
board  to  order  an  election  at  an  ear- 
lier day,  as  such  relators  have  only 
an  interest  in  common  with  the  rest 
of  the  public,  and  are  not  entitled 
to  petition  in  their  own  names. 
O'Brien  v.  Board  of  Aldermen  of 
City  of  Pawtucket,  Supr.  Ct.  of 
Rhode  Island,  Dec.  28,  1892;  25 
At.  Rep.  914. 

Negligence  in  Maintaining  Defective 
Bridge, — Where  a  child  fell  through 
a  bridge  into  a  canal,  in  consequence 
of  negligence  in  permitting  an  open- 
ing to  remain  unguarded,  and  with- 
out contributory  negligence  on  the 
part  of  its  parents,  and  the  father, 
in  an  effort  to  rescue  the  child, 
plunged  into  the  canal,  and  both 
were  drowned,  the  death  of  both 
must  be  attributed  to  negligence 
in  maintaining  the  unsafe  bridge. 
Gibney  v.  State,  Court  of  Appeals  of 
New  York,  Jan.  17, 1893;  33  N.  E. 
Rep.  142. 


PERSONALS. 

Mr.  D.  M.  Starr  has  been  elected 
city  surveyor  of  Litchfield,  111. 

Mr.  L.  E.  Chapin,  of  Canton, 
Ohio,  is  engaged  in  preparing  a 
sewerage  system  for  Alliance,  Ohio. 
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Mr.  Harvey  Linton  has  been  re- 
elected city  engineer  of  Altoona,  Pa. 

Mr.  H.  M.  Mcintosh  has  been 
elected  city  engineer  of  Burlington, 
Vt. 

Mr.  T.  L.  Kennerdell  has  been 
elected  city  engineer  of  Franklin, 
Pa. 

Mr.  Joseph  P.  Phillips  has  been 
appointed  city  engineer  of  Scran- 
ton,  Pa. 

Mr.  E.  B.  Baker  has  been  ap- 
pointed city  engineer  of  Glovers- 
viUe,  N.  Y. 

Mr.  G.  W.  Woodward  has  re- 
signed his  position  as  city  engineer 
of  Hastings,  Neb. 

Mr.  Rudolph  Hering  has  been 
engaged  to  design  a  system  of  sew- 
erage for  Charlottesville,  Va. 

Mr.  James  B.  Gass  has  been  re- 
elected city  engineer  and  superin- 
tendent of  sewers  at  Fort  Smith, 
Ark. 

Mr.  R.  A.  Bryan,  who  has  been 
city  civil  engineer  of  Portsmouth, 
Ohio,  for  thirteen  years,  has  re- 
signed. 

Mr.  L.  W.  Burt,  city  surveyor  of 
Hartford,  Conn.,  has  had  his  salary 
raised  from  $2,000  to  $2,500  per 
year,  by  a  unanimous  vote  of  the 
council. 


Mr.  William  Steyh,  of  Burling- 
ton la.,  has  been  re-elected  city 
engineer.  This  is  his  eleventh  year 
of  service  with  the  city.  ^ 

Mr.  Lewis  Kingman  has  been  re- 
appointed city  engineer  of  Topeka, 
Kan.,  for  a  term  of  two  years.  He 
has  already  served  four  years. 

Mr.  W.  T.  Sanborn,  who  was  for 
some  time  connected  with  the 
Dover  (N.  H.)  Gas  Light  Com- 
pany, has  retired  from  the  gas  busi- 
ness. 

Dr.  F.  P.  Vandenburgh,  of  the 
Vandenburgh  Laboratory  of  Chem- 
ical Industry,  Buffalo,  N.  Y.,  has 
returned  from  a  professional  exam- 
ination of  the  asphalt  deposits  in 
Trinidad  and  Venezuela. 

Mr.  John  A.  Cabot,  formerly  with 
the  Cincinnati  Edison  Company , 
was  appointed  city  electrician  of 
Cincinnati.  He  takes  the  place  of 
Mr.  Rob  MacKie,  who  has  accepted 
the  position  of  chief  engineer  of  the 
''C.  &  C."  Electric  Motor  Co. 

Maj.  J.  W.  Howard  will  be  in 
charge  of  the  exhibit  of  the  Barber 
Asphalt  Paving  Company  in  the  de- 
partment of  mines  and  mining,  at 
the  Columbian  Exposition.  He  is 
also  to  make  tests  and  records  of 
traction  on  different  roads  and  pave- 
ments for  the  Department  of  Agri- 
culture. 


LETTERS  FOR  THE  PUBLIC. 


SLAG  FOUNDATIONS  UNSATISFAC- 
TORY. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — Noticing  in  your  April 
number,  page  242,  the  statement 
that  concrete  was  not  used  as  a 
foundation  for  brick  pavements  in 
Youngstown  and  other  cities  named, 
but  that  slag  from  gas  works  and 


broken  stone  is  considered  better, 
I  beg  permission  to  correct  the 
statement  so  far  as  Youngstown  is 
concerned.  Slag  from  blast  fur- 
naces was  used  here  at  one  time, 
but  it  gave  unsatisfactory  results 
and  its  use  has  been  abandoned  for 
foundations  and  concrete  substi- 
tuted in  its  place.      We  regard  a 
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first-class  foundation  as  essential  to 
the  life  of  a  brick  pavement. 

F.  M,  Lillie,  City  Civil  Engineer, 
Youngstown,  O.,  April  14, 1893. 


WORKS   ON   SEWERAGE   AND   SEW- 
AGE DISPOSAL. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — ^rlease  give  me  the  titles  of 
some  works  on  sewerage  and  sew- 
age disposal.  J.  C  B. 

Sacramento,  Cal. 

A  few  references  to  such  works, 
cited  by  Mr.  Wolcott  C.  Foster,  are 
the  following: 

Gray  (Samuel  M.),  Report  on 
Sewerage  to  City  of  Providence,  R. 
I .  ( Describes  European  practice . ) 
An  excellent  work. 

Adams   on  Sewers  and  Drains. 

Staley  and  Pierson's  Separate 
System  of  Sewerage. 

Broom  on  Sewage  Disposal. 

Phillips  on  Sewage. 

Tidy,  Treatment  of  Sewage. 

Latham's  Sanitary  Engineering. 

Coefield,  Sewerage  and  Sewage 
Utilization. 

Waring,  Sewerage  and  Land 
Drainage. 

Baumeister,  Cleaning  and  Sew- 
erage of  Cities. 


Flynn,  Hydraulic  Tables  for 
Sewer  Pipes,  etc. 

Robinson  on  Sewage  Disposal. 

Crimp  in  Mins.  Proc.  Inst.  C. 
E.'s,  Vol.  XXXVIII,  p.  178. 


A  GOOD  PLACE  FOR  A  PAVING  BLOCK 
PLANT. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering : 

The  matter  of  paving  our  streets 
is  being  agitated,  and  suitable  ordi- 
nances have  been  passed  for  paving 
under  the  special  assessment  plan. 
It  costs  us  thousands  of  dollars  each 
year  to  keep  our  roads  in  repair. 
They  are  clay,  and  being  situated 
near  high  bluffs,  they  wash  badly 
in  every  hard  rain.  We  have  the 
fire  clay,  soapstone,  shale  and  brick 
clay  at  hand  for  making  brick  of 
any  kind .  We  have  only  one  small 
brick  plant  here  in  the  city  making 
a  few  building  brick  each  year. 
This  would  be  an  excellent  location 
for  a  large  brick  or  fire-proof  con- 
struction plant,  and  if  the  streets 
are  paved  this  season,  as  undoubt- 
edly some  will  be,  it  will  make  some 
work  for  the  brick  business. 

C  L.  Stin8on,  City  Clerk. 

Marseilles,  111.,  April  9, 1893. 


MACHINERY  AND  TRADE. 


POPE'S  REVERSIBLE  ROLLER. 

It  is  a  popular  theory  that  it  is 
weight  in  a  roller  that  produces 
compactness  in  road  building. 
SuflBcient  importance  is  not  at- 
tached to  the  diameter  of  the  roller. 
In  combating  this  theory,  the  claim 
is  made  that  the  trouble  with  some 
of  the  steam  rollers  is  due  to  the 
fact  that,  with  an  average  of  five 
feet  in  diameter,  they  carry  an 
average  load  of  15  tons.     The  argu- 


ment is  made  against  this  that 
larger  proportional  diameter  has 
more  bearing  on  the  street  than 
rollers  of  smaller  diameters;  thus, 
in  one  respect,  overcoming  the  lia- 
bility of  stalling  in  soft  places. 

This  is  the  claim  which  Mr.  R. 
C.  Pope  has  been  making  in  behalf 
of  his  reversible  roller  and  he  offers 
figures  to  demonstrate  that  a  7-ton 
reversible  roller  is  more  efficient 
than  a  12-ton  steam  roller,  as  fol- 
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lows:  A  12-ton  steam  roller  carries 
12  tons  on  92  lineal  inches  of  bear- 
ing, making  260  pounds  per  lineal 
inch ,  while  a  7-ton  reversible  roller 
carries  7  tons  on  60  lineal  inches, 
making  233  pounds  per  lineal  inch. 


The  accompanying  drawing  illus- 
trates the  comparison  that  he  aims 
to  make,  exhibiting  a  diagram  of 
forces  showing  the  gravity,  resis- 
tant and  pulling  forces,  the  two 
latter  having  been  reduced  to  a 
minimum,  and  the  gravity  force 
increased.  The  diameters  of  revers- 
ible rollers  are  calculated  in  refer- 
ence to  this  principle  and  represent 
333  H  pounds  per  one  inch  diame- 
ter. In  connection  with  this  show- 
ing, it  is  argued  that  less  stone  and 
thin  layers  with  more  rolling  make 
better  roads  at  less  cost. 

Mr.  Pope's  rollers  have  come  into 
quite  general  use.  Twenty-two  of 
them  are  owned  by  the  city  of  St. 
Louis,  and  among  the  places  where 
sales  have  recently  been  made  are 
Evansville,  LaFayette,  Ind.,  Louis- 
ville, Ky.,  Chicago,  Quincy,  111., 
and  Indianapolis,  where  experience 
with  it  is  reported  to  be  quite  satis- 
factory. One  of  the  advantages  of 
his  roller  is  that  it  is  controlled  by 
one  shaft.  It  is  widely  known  as 
a  foundation  roller  and  is  also  very 
largely  used  in  the  construction  of 
brick  paved  streets,  having  been 
used  in  probably  seventy-five  per 
cent,  of  such  streets. 


OIL  ENGINES  FOR  STREET  CARS. 
An  application  of  the  gas  or  oil 
engine  to  the  propulsion  of  street 
cars  is  to  be  found  in  Chicago, 
where  the  Y^rkes  syndicate  are  ex- 
perimenting on  a  practical  scale 
with  the  Connelly  motor.  An  oil 
engine  company  at  Dessau,  Ger- 
many, is  offering  to  equip  a  line  of 
street  cars  at  Erfurt  in  the  same 
empire.  At  that  city  the  horse  cars 
are  to  be  given  up,  and  it  was  in- 
tended to  ask  the  Thomson-Hous- 
ton company  to  erect  an  overhead 
electric  line  until  the  oil  engine 
proposition  was  brought  forward. 
It  is  very  doubtful  whether  a  sys- 
tem of  cars  driven  by  oil  engines 
can  ever  be  worked  as  cheaply  as 
the  overhead  electric  system,  on  ac- 
count of  the  weight  of  the  engine 
and  tank  of  oil  that  necessarily 
forms  part  of  the  load  of  each  car. 
At  the  present  time  a  commission 
is  investigating  the  relative  merits 
of  the  overhead  electric  and  oil  en- 
gine systems  as  applicable  to  the 
Erfurt  street  lines. 

The  Connelly  motor  was  tried  for 
a  time  in  Elizabeth,  N.  J.,  with 
very  unsatisfactory  results.  It  is 
said,  however,  that  improvements 
have  been  made  in  the  motor  since 
then. 


NOTES. 

Another  new  catalogue  of  forty 
pages,  handsomely  printed  and 
freely  illustrated,  has  just  been  is- 
sued by  J.  W.  Penfield  &  Son. 

A  new  company  has  organized  at 
Anderson,  Ind.,  to  manufacture 
vitrified  paving  brick.  Messrs. 
Goff  &  Slay  back  are  the  promoters. 
The  company  will  buy  the  brick- 
yard of  Jones  &  Clemans,  of  that 
place,  and  will  convert  the  yard  into 
a  paving  brick  factory. 
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RAVINQ. 

CONTEMPLATED  WORK. 

More  paving  is  talked  of  at  Decatur,  111. 

Paying  is  talked  of  at  Ohillicothe,  Ohio. 

Crawfordsville,  Ind.,  is  about  to  begin  a 
system  of  paving. 

Oskaloosa,  Iowa,  is  discussing  the  ques- 
tion of  more  paving. 

There  is  talk  of  paving  West  Eleventh 
street,  Anderson,  Ind. 

Chestnut  Hill  avenue  and  Boy  Iston  street, 
Boston,  are  to  be  widened. 

H.  C.  Schultz,  city  clerk  of  Waterloo, 
Iowa,  writes  that  that  city  contemplates 
paving. 

A  fine  driveway  six  miles  long  will  prob- 
ably be  built  between  Allegheny  City  and 
Perrysville,  Pa. 

The  question  of  paving  the  principal 
business  streets  is  being  discussed  to  some 
extent  at  Peru,  111. 

Emery  D.  Irelan,  city  clerk  of  Atlantic 
City,  N.  J.,  writes  that  the  city  contem- 
plates paving  at  an  early  date. 

W.  A.  Gray,  of  Danbury,  Conn.,  writes 
that  the  city  may  do  some  granite  block 
paving  in  the  near  future. 

E.  B.  Parsons,  city  engineer  of  Fond  du 
Lac,  Wis.,  writes  that  paving  on  various 
streets  is  contemplated  this  season. 

F.  W.  Allison,  clerk  of  Salem,  Ohio,  writes 
that  petitions  are  being  circulated,  and  it 
is  probable  that  a  number  of  streets  will  be 
paved  this  season. 

Muscatine,  Iowa,  contemplates  paving 
Second  and  Third  streets  with  brick.  The 
commercial  club  has  been  securing  esti- 
mates of  the  probable  cost. 

L.  C.  Kelsey,  clerk  of  Elyria,  Ohio,  writes 
that  some  of  the  streets  of  that  place  will 
be  paved  with  brick  this  summer.  The 
contracts  will  not  be  let  until  June. 

Muskingum  county,  Ohio,  is  preparing  to 
take  the  lead  in  the  experiment  of  paving 
county  roads  with  paving  brick.  It  is 
proposed  to  pave  the  river  road  south  from 
Zanesville  to  the  first  bridge,  a  distance  of 
four  miles,  half  the  money  to  be  raised  by 


private  subscription  and  the  other  half  to 
come  from  the  township  and  county. 

J.  M.  Kennedy,  clerk  of  Aurora,  111., 
writes  that  a  considerable  amount  of  pav- 
ing, consisting  mostly  of  cedar  blocks,  will 
be  put  down  in  that  city  this  season. 

Ed  Hough,  city  clerk  of  Sedalia,  Mo., 
reports  resolutions  for  paving  on  about  a 
dozen  dififerent  streets.  The  outlook  is 
good  for  a  great  deal  of  street  improve- 
ments this  season. 

There  is  a  movement  on  foot  among  the 
residents  of  Arlington  avenue,  Des  Moines, 
Iowa,  to.  put  a  top  dressing  of  asphalt  on 
the  brick  pavement  from  State  street  to 
the  river.  The  residents  also  intend  to 
beautify  the  parking  by  planting  flowers 
the  whole  length  of  the  avenue. 

CONTRACTS   TO   BE   LET. 

Fourth  street,  Williamsport,  Pa.,  is  to  be 
paved. 

A  mile  of  brick  street  is  to  be  constructed 
in  Covington,  Ky. 

The  business  streets  of  Riverside,  Cal., 
are  to  be  paved  at  once. 

Rochester,  N.  Y.,  will  soon  want  bids  for 
Medina  stone  and  asphalt  paving. 

Plans  have  been  prepared  for  paving  on 
about  twenty-five  streets  of  New  Orleans, 
La. 

About  twenty  miles  of  macadam  road- 
way will  be  constructed  near  Wyandotte, 
Mich. 

City  Engineer  Culver,  of  Salem,  Oregon, 
has  prepared  plans  for  paving  on  various 
streets. 

Paving  in  Charleston,  III.,  is  now  an  as- 
sured thing.  The  council  will  advertise 
for  bids. 

East  Bridge  street,  Plainfield  avenue  and 
Scribner  street.  Grand  Rapids,  Mich.,  are 
to  be  paved. 

Parts  of  Scott,  State,  Greenup  and  Gar- 
rard streets,  Covington,  Ky.,  are  to  be 
paved  with  brick. 

The  city  engineer  of  Salt  Lake  City,  Utah, 
has  prepared  estimates  for  paving  on  a 
number  of  streets. 

E.  E.  Forbes,  city  auditor  of  Clinton,  la., 
writes  that  bids  will  be  opened  May  9  for 
two  blocks  brick  paving. 
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Fayette  street,  from  Market  to  East 
streets,  Washington,  Ohio  is  to  he  graded, 
carhed  and  paved  with  hriok. 

A  numher  of  residence  streets  will  be 

Saved  next  summer  in  Sioux  City,  Iowa. 
Irick  will  probably  be  chosen. 
The  court  has  authorized  the  proposed 
increase  of  the  debt  of  Jenklntown,  Pa., 
$30,000  to  macadamize  the  streets. 

An  ordinance  has  been  passed  for  the 
extension  of  Jackson  Boulevard,  Chicago, 
through  the  Garfield  driving  park. 

The  business  portions  of  Colorado  street 
and  Raymond  and  Fair  Oaks  avenues, 
Pasadena,  Cal.,  are  to  be  asphalted. 

Moliter  street  and  McLean  avenue,  Cin- 
cinnati, will  be  paved  with  brick.  Granite 
blocks  will  be  laid  on  Butler  street. 

Albert  E.  Andrews,  city  clerk  of  Warren, 
Ohio,  writes  that  proposals  will  be  received, 
May  8,  for  paving  with  brick,  granite,  as- 
phalt or  asphalt  block,  Mahoney  Ave.  and 
Main  St. 

A  fifty-foot  roadway  on  West  Third  street, 
Williamsport,  Pa.,  will  be  paved,  probably 
with  asphalt.  There  will  be  a  seven-foot 
sidewalk  and  an  eight-foot  parkway  on 
each  side  of  the  road. 

Walnut,  Fourth,  Fifth,  Sixth,  Seventh, 
Eighth,  Ninth,  Tenth  and  Eleventh  streets, 
Des  Moines,  Iowa,  will  be  paved  with  brick 
except  the  distance  between  Court  avenue 
and  Vine,  which  in  each  case  will  be  paved 
with  granite. 

Geo.  T.  Day,  city  clerk  of  Union  City, 
Ind.,  writes  that  declaratory  resolutions 
have  been  passed  providing  for  the  grad- 
ing, graveling,  curbing  and  sidewalking  of 
Walnut  street  from  Division  to  Pearl,  and 
of  High  street  from  Hickory  to  Pearl. 

Franklin,  Pa.,  is  agitating  the  street  pav- 
ing question.  There  is  a  demand  for  the 
repaving  of  the  north  and  south  ends  of 
Thirteenth  street,  and  South  Park  street 
entire,  this  summer.  The  city  engineer 
has  been  instructed  to  furnish  estimates. 

J.  J.  Matt,  of  Far  Rockaway,  N.  Y.,  re- 
ports that  a  resolution  has  been  passed  for 
the  macadamizing  of  about  forty-two  miles 
of  highways  in  the  town  of  Hempstead,  at 
an  average  cost  not  to  exceed  $10,000  per 
mile,  the  macadam  not  to  exceed  eighteen 
feet  in  width. 

John  Macdonald,  clerk  of  Brazil,  Ind., 
writes  that  the  city  council  will  receive 
bids  until  June  20,  for  sawed  stone  flagging 
sidewalks,  two  inches  thick,  for  each  side 
of  Lambert  street,  from  Main  to  Ridge 
streets,  a  distance  of  about  1,200  feet,  and 
for  each  side  of  Franklin  street,  for  a  dis- 
tance of  about  1,200  feet ;  also,  for  finishing 
unsawed  stone  flagging  sidewalk  four  inches 
thick,  on  each  side  of  Meridian  street. 


That  the  sanitary  condition  of  Philadel- 
phia may  be  better,  the  city  will  pave  with 
sheet  asphaltum  the  small  streets  of  the 
city.  The  sections  to  be  paved  are  divided 
into  eight  districts  and  proposals  asked  for 
separately,  in  order  that  the  work  may  be 
done  as  speedily  as  possible. 

J.  W.  Sedgwick,  city  engineer  of  Pasa- 
dena, Cal.,  reports  that  he  has  been  in- 
structed to  prepare  specifications  for  pav- 
ing with  asphalt  portions  of  Fair  Oaks 
avenue,  Raymond  avenue  and  Colorado 
street.  Contract  for  grading,  guttering 
and  curbing  about  one-naif  mile  of  North 
Raymond  avenue  has  been  let  to  Mushrush 
&  Carson  at  87>^  cents  per  lineal  foot. 
Resolutions  have  been  passed  for  cement 
sidewalks  on  various  streets. 

The  Indianapolis  Board  of  Public  Works 
will  receive  bids  for  paving  with  asphalt: 
Talbot  avenue,  from  Fourteenth  to  Seven- 
teenth streets.  May  12;  Broadway,  from 
St.  Clair  to  Seventh  streets.  May  12 ;  Penn- 
sylvania street,  from  Virginia  avenue*  to 
Maryland  street.  May  12 ;  Arsenal  avenue, 
from  Washington  to  Michigan  streets,  May 
19 ;  Shelby  street,  from  Coburn  to  Pleasant 
Run,  May  19 ;  Walnut  street,  from  Meridian 
to  Tennessee  streets.  May  15.  Bids  for 
brick  pavements  on  various  streets  will 
be  received  on  May  3. 

CONTRACTS   AWARDED. 

Henry  S.  Hallwood  has  been  awarded 
the  contract  at  $1.79  for  paving  with  Hall- 
wood  block  66,0()0  square  yards  of  streets 
in  Evansville,  Ind. 

The  Department  of  public  works  of  New 
York  City  has  awarded  numerous  paving 
contracts  to  the  Barber  Asphalt  Paving 
Company  at  a  total  of  $244,731.75,  and  to 
the  Sicilian  Asphalt  Company  at  $109,- 
236.18. 

The  Pacific  Paving  Co.,  of  Utah,  have 
the  contract  for  paving  West  Temple 
street  between  South  Temple  and  Fourth 
South  streets.  Salt  Lake  City.  Their  bid 
was:  Curbing,  5.000  feet,  at  $1.00,  $5,000; 
flagstone,  6,000  leet  at  73  cents,  $4,380; 
stone  blocks,  6,000  square  yards  at  $3.15, 
$18,900 ;  asphaltum,  15,000  square  yards  at 
$2.97,  $44,550;  total,  $72,830.  The  other 
bidders  were  the  Culmer- Jennings  Paving 
Company  and  Ryan  &  Griffin. 

The  following  contracts  for  paving  in 
Dayton,  Ohio,  have  been  let :  Bridge  street, 
Trinidad  Asphalt  Company,  $10,506 ;  Brown 
street,  from  alley  south  of  Buckeye  street 
to  Oak  street.  Berry  &  Davis,  Bellaire, 
Ohio,Canton  metropolitan  block,$19,377.50 ; 
Brown  street,  from  Fifth  street  to  alley 
south  of  Buckeye,  Berry  &  Davis,  Canton 
metropolitan  block,  $22,186.50;  Brown 
street  from  Oak  street  to  Fairground  ave- 
nue, M.  G.  Cain  &  Co.,  East  Clayton  block, 
$20,364 ;  Fourth  street,  from  Jefferson  street 
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to  the  canal,  Trinidad  Asphalt  Company, 
$1,119.14;  Kenton  street,  M.  G.  Cain  &  Co., 
Medina  stone,  $5,895.75. 

A  contract  for  paving  with  asphalt  in 
Erie,  Pa^  has  been  awarded  to  the  Erie 
Paving  Company  at  $3.00  per  square  yard 
with  a  guarantee  for  ten  years.  The 
Trinidad  Asphalt  Company,  of  New  York, 
bid  $3.15.  

SBWBRAQB. 

Saginaw,  Mich.,  will  spend  $57,925.26  for 
sewers  this  summer. 

Portland,  Oregon,  is  now  building  the 
largest  sewer  on  the  Pacific  coast.  It  is 
beinff  constructed  of  brick  and  stone,  on 
E.  Alder  St.  It  will  be  2}4  miles  in  length 
and  cost  $116,512.17. 

CONTEMPLATED   WORK. 

A  system  of  sewers  will  be  built  at  Bruns- 
wick, Me. 

The  council  of  Scottdale,  Pa.,  has  voted 
to  ascertain  the  cost  of  a  sewerage  system. 

The  sewerage  system  question  is  being 
agitated  by  the  people  of  Flemington,  N.  J. 

The  Chillicothe,  Ohio,  board  of  trade  is 
agitating  the  question  of  a  sewerage  system. 

The  question  of  sewerage  is  uppermost 
in  the  minds  of  the  citizens  of  Monticello, 
Ind. 

The  great  need  of  a  good  sewerage  sys- 
tem for  Plainfield,  N.  J.,  is  being  discussed 
there. 

It  is  estimated  that  the  total  cost  of  sew- 
ering district  A,  Sioux  Falls,  S.  D.,  will  be 
$317,000. 

Glenwood  Springs,  Colo.,  is  agitating  the 
question  of  a  better  sanitary  condition  and 
a  sewerage  system. 

The  question  of  sewerage  is  being  dis- 
cussed at  Fort  Dodge,  Kan.  The  bids  will 
probably  be  wanted  soon. 

The  city  of  Colorado  Springs,  Colo.,  pro- 
poses to  issue  $35,000  in  bonds  to  extend 
the  city  sewerage  system. 

The  sewer  committee  of  Cohoes,  N.  Y., 
has  recommended  the  construction  of  a 
main  sewer  across  the  city. 

The  town  committee  of  Moorestown,  N. 
J.,  has  recommended  a  system  of  sewers  to 
cost  from  $40,000  to  $50,000. 

The  street  commissioners  of  Maiden, 
Mass.,  have  requested  that  $150,000  be  ap- 
propriated as  soon  as  practicable  for  sewers. 

^Ir.  J.  W.  Howson  is  president  of  the 
sewer  commission  recently  organized  at 
Cazenovia,  N.  Y.,  for  the  purpose  of  having 
a  careful  survey  made  and  having  the  ques- 
tion of  sewers  submitted  to  the  people. 


The  citizens  of  Jamestown,  N.  D.,  espe- 
cially the  business  men,  are  aeitating  the 
question  of  a  sewerage  system  for  the  town. 

J.  S.  Smith,  clerk  of  Canandaigua,  N.  Y., 
writes  that  that  village  contemplates 
building  several  short  sewers  during  the 
season. 

A  committee  has  been  appointed  at  Paso 
Bobles,  Cal.,  to  investigate  the  question  of 
a  sewer  system  and  the  proposed  issue  of 
sewer  bonds  for  about  $60,000. 

F.  W.  Puderer,  clerk  of  Belleville,  111., 
writes  that  the  city  council  has  closed  a 
contract  with  Engineer  Edward  Fladd.  of 
St.  Louis,  Mo.,  for  plans  of  a  complete  sew- 
erage system  for  the  city. 

St.  Louis,  Mo.,  has  62  miles  of  main  sew- 
ers and  276  miles  of  lateral  sewers.  They 
have  cost  $7,628,383.31.  The  city  now  has 
in  contemplation  the  turning  of  the  River 
des  Peres  into  a  sewer,  from  its  mouth  to 
where  it  leaves  the  city  boundaries  on  the 
northwest.  As  it  is  one  of  the  crookedest 
streams  that  flows,  the  distance  is  37  piiles, 
and  the  total  cost  of  the  work  will  reach 
$18,000,000.  It  will  afford  drainage  for 
every  portion  of  the  unsewered  part  of  the 
city. 

CONTRACTS    TO   BE   LET. 

Red  Jacket,  Mich.,  will  have  a  $30,000 
sewer  system. 

The  sewer  system  at  Davenport,  Iowa, 
will  be  extended. 

Plans  have  been  prepared  for  a  $30,000 
sewer  in  Akron,  0. 

Durango,  Colo.,  has  decided  to  construct 
a  sewerage  system. 

Numerous  sewer  main  extensions  have 
been  authorized  at  Rochester,  N.  Y. 

The  estimated  cost  of  the  proposed  sew- 
erage system  at  Derry,  N.  H  is  $55,579.97. 

A  stock  company  has  been  formed  to 
construct  a  sewerage  system  for  Mobile, 
Ala. 

The  city  of  Creston,  Iowa,  will  have  a 
sewerage  system  built  along  its  streets  and 
alleys. 

Specifications  and  estimates  have  been 
prepared  for  the  west-side  sewer  at  Roches- 
ter, N.  Y. 

Redwood  Falls,  Minn.,  has  prepared 
plans  for  a  sewerage  system  estimated  to 
cost  $80,000. 

Plans  have  been  adopted  for  a  sewer 
system  for  Salinas,  Cal.,  estimated  to  cost 
about  $30,000. 

Sealed  bids  have  been  advertised  for  the 
work  of  constructing  a  masonry  sewer 
about  40,000  feet  in  length  at  Salt  Lake 
City,  Utah.  It  will  be  from  42  to  64  inches 
internal  diameter. 
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An  appropriation  of  $15,000  has  been 
voted  for  extending  the  sewer  system  of 
Westfield,  Mass. 

Plans  are  being  prepared  for  a  sewer 
system  about  eighteen  miles  in  length  in 
Charlottsville,  Va. 

The  sewer  committee  of  Hamilton,  O., 
has  authorized  the  construction  of  numer- 
ous additional  sewers. 

H.  K.  White,  city  clerk  of  Benicia,  Cal., 
writes  that  the  city  wants  bids  for  eight 
blocks  of  10-inch  pipe  sewers. 

The  council  of  Council  Bluffs,  la.,  is  con- 
sidering plans  and  specifications  of  the 
city  engineer  for  important  sewer  work. 

A.  B.  Phillips,  clerk  of  Ashtabula,  Ohio, 
says  the  council  has  determined  on  ad- 
ditional sewerage  to  the  amount  of  $22,000. 

J.  M.  Kennedy,  city  clerk  of  Aurora,  111., 
writes  that  about  nine  miles  of  sewers  will 
be  built  in  that  city  this  fall  or  next  spring. 

«  F.  W.  Dalrymple,  city  engineer  of  Brad- 
ford, Pa.,  writes  that  about  one  mile  of  new 
sewers  will  be  constructed  during  the 
season. 

A  map  and  plan  of  a  permanent  system 
of  sewerage  for  Cortland,  N.  Y.,  has  been 
prepared  and  approved  by  the  state  board 
of  health. 

Sealed  bids  will  be  received  until  Mav 
16, 1893,  for  constructing  sections  A,  B,  C, 
D  and  E  of  the  Lick  Branch  sewer  at  Nash- 
ville, Tenn. 

The  citizens  of  Ann  Arbor,  Mich.,  voted 
in  favor  of  a  sewerage  system  and  will  now 
bond  for  $30,000  and  the  main  sewer  will 
be  built  at  once. 

F.  W.  Allison,  city  clerk  of  Salem,  Ohio, 
writes  that  a  two-ring  brick  sewer,  2,500 
feet  long,  will  be  built  at  once  to  serve  as  a 
trunk  line  sewer. 

H.  O.  Rupert,  city  auditor  of  Fargo,  N. 
Dak.,  writes  that  the  city  will  receive  bids 
until  May  8  for  the  construction  of  ad- 
ditional sewerage. 

Marinette  (Wis.)  people  have  voted  to 
issue  $60,000  worth  of  bonds  to  complete 
the  sewer  system  and  accomplish  other 
important  improvements. 

Plans  have  been  prepared  for  10,000  feet 
of  eight  to  twenty-four-inch  pipe  sewers, 
average  cut  nine  feet,  in  Watertown,  N.  Y. 
Bids  will  soon  be  called  for. 

Ordinances  providing  for  the  construc- 
tion of  the  following  sewers  at  Cleveland, 
Ohio,  passed  the  city  council:  Harlem 
street,  between  Willson  avenue  and  Kirt- 
land  street ;  Sheriff  street,  between  Bolivar 
and  Eagle  streets  and  Bright  street,  be- 
tween Fountain  and  Noble  alleys. 


Menasha,  Wis.,  is  to  have  a  sewer  to  ex- 
tend from  Lake  Winnebago  to  Lake  Butte 
des  Mortes.  It  wiU  be  about  a  mile  in 
length  and  will  cost  about  $12,000. 

The  mayor  of  Reading,  Pa.,  has  signed 
ordinances  providing  for  a  complete  system 
of  sewerage,  and  appropriating  $100,000  for 
a  pumping  station  and  disposal,  plant. 

Plans  have  been  prepared  by  F.  Danforth 
for  a  system  of  six  to  twelve-inch  pipe 
sewers.  The  council  is  considering  an  ap- 
propriation of  $10,000  for  the  construction. 

E.  B.  Parsons,  city  engineer  of  Fond  du 
Lac,  Wis.,  writes  that  the  city  is  advertis- 
ing for  bids  for  1,460  feet  of  10-inch  sewer 
in  Ninth  street  and  420  feet  in  Fifth  street. 

The  city  of  Tampa,  Fla.,  is  taking  the 
initiatory  steps  to  establish  a  sewerage 
system.  Col.  Geo.  E.  Waring  is  to  make 
proper  inspection  of  the  facilities  for 
proper  drainage. 

A  sewer  will  be  built  in  Clark  street, 
Youngstown,  Ohio.  It  will  begin  at  the 
northerly  end,  near  Mahoning  river,  thence 
southerly  to  Mahoning  avenue, connecting 
with  Mahoning  avenue  sewer. 

The  municipality  of  Cadiz,  Spain,  offers 
a  premium  of  30,000  peseta  ($6,000),  to  the 
author  of  the  best  plan  for  a  proposed  sew- 
erage system.  The  competition  remains 
open  until  December,  20, 1893. 

The  finance  committee  of  Jersey  City,  N. 
J»  has  approved  the  plans  for  the  extension 
of  the  Ravine  road  sewer  to  the  Hudson 
river ;  total  length  6,700  feet,  of  which  5,600 
feet  will  be  48-inch  iron  pipe;  estimated 
cost,  $84,326. 

A  resolution  has  been  adopted  by  the 
city  council  of  Toledo,  Ohio,  ordering  the 
construction  of  a  cylindrical  brick  sewer, 
twenty  inches  inside  diameter  and  four  inch 
shell,  along  center  line  of  Michigan  street, 
from  sewer  in  Locust  street  to  Walnut 
street. 

Plans  have  been  completed  for  the  joint 
district  sewer  on  South  Grand  avenue, 
Kansas  City,  Mo.  It  will  follow  Grand 
avenue  to  the  West  port  road  and  the  West- 
port  road  to  the  city  limits.  It  will  empty 
into  the  O.  K.  creek  sewer  and  the  estimatea 
cost  is  about  $20,000. 

Resolutions  have  been  adopted  by  the 
city  council  of  Columbus,  Ohio,  declaring 
it  necessary  to  construct  a  main  trunk 
sewer,  beginning  at  a  point  on  the  east 
bank  of  the  Scioto  river  and  where  the 
line  of  Morrell  avenue  extending  west 
would  intersect  the  same ;  thence  east  on 
said  line  to  the  bank  of  the  Columbus 
feeder  to  the  Ohio  canal,  eight  feet  inside 
diameter ;  thence  continuing  in  same  line 
east  to  the  intersection  of  Merrell  avenue 
and  Fourth  street,  seven  feet  six  inches  in- 
side diameter ;  also  a  branch  main  begin- 
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nine  at  the  intersection  of  the  above  de- 
scribed main  at  Morrell  avenue  and  South 
Fourth  street,  thence  east  with  the  center 
line  of  Morrell  avenue  to  the  center  of 
Parsons  avenue,  four  feet  six  inches  inside 
diameter. 

CONTRACTS  AWARDED. 

The  contract  has  been  let  for  a  $7,800 
sewer  on  Como  avenue,  St.  Paul,  Minn. 

Messrs.  Mitchell  &  Morgan,  of  Kingston, 
N.  Y.,  were  awarded  the  contract  for  the 
construction  of  a  sewer  system  at  Stam- 
ford, N.  Y. 

Christian  Poock  was  the  lowest  bidder 
on  the  construction  of  pipe,  brick  and 
stone  storm  water  sewers  to  take  the  place 
of  the  present  Leely's  ditch,  which  is  to  be 
filled  up  at  Dayton,  Ohio.  The  engineer's 
estimate  was  $53,000  and  the  lowest  bidder 
was  $43,862. 

Mr.  R.  T.  McDonald  is  the  contractor 
who  will  build  for  the  cit^  of  New  Orleans 
a  complete  sewer  system,  to  cost  when 
completed  $3,000,000.  New  Orleans  has 
long  been  in  need  of  a  sewer  system  and 
the  project  is  one  which  will  require  great 
skill  in  engineering  as  the  city  is  extremely 
low. 

Moulton  &  O'Mahoney  have  the  contract 
for  one  of  the  largest  and  most  important 
sections  of  the  sewerage  system  at  Provi- 
dence, R.  I.  The  contract  provides  for  a 
sewerage  aqueduct  along  the  Woonasque- 
tacket  valley,  and  for  a  big  main  artery  of 
sewers  to  traverse  the  central  and  tide- 
water districts  of  the  entire  city. 


WATER-WORKS. 


In  Paris  the  drinking  water  used  comes 
from  the  River  Seine,  out  recently  it  has 
been  recommended  that  the  water  should 
not  even  be  used  to  sprinkle  the  streets,  be- 
cause when  it  dries  the  dirt  carried  in  it  in 
solution  is  so  full  of  contagious  germs. 

New  York  city  authorities  have  been 
strenuously  workiog  for  purer  water  by 
means  of  a  sanitary  protection  of  the 
sources  of  supply,  and  the  prevention  of 
the  pollution  thereof  by  sewage  and  other 
matter  tending  to  defile  the  supply.  The 
villages  in  the  vicinity  of  the  Croton 
watershed  have  been  visited,  and  many  of 
the  worst  sources  of  pollution  destroyed. 

CONTEMPLATED   WORK. 

A  water-works  plant  is  proposed  at  Mi- 
lan, Tenn. 

The  citizens  of  Washington,  Kan.,  want 
water-works. 

The  water-works  question  is  being  agi- 
tated at  Fayetteville,  Tenn. 

Figures  and  plans  have  been  secured  for 
water-works  at  Piedmont,  W.  Va.  The  es- 
timate for  complete  works  is  $43,000. 


Tower  City,  Pa.,  is  to  have  a  new  water 
supply  system. 

Eastland,  Texas,  is  endeavoring  to  se- 
cure water-works. 

Plans  for  a  water-works  plant  are  being 
made  for  Kensington,  Pa. 

Gallipolis,  Ohio,  contemplates  erecting 
a  $60,000  water-works  plant. 

The  city  engineer  of  Petersburg,  Va.,  es- 
timates the  cost  of  a  156,000,000  gallon  res- 
ervoir at  $30,000. 

The  water-works  system  at  Cedar  Rapids, 
Iowa,  will  be  owned  and  operated  by  a  non- 
resident corporation. 

J.  A.  Crawford,  city  clerk  of  Benton 
Harbor,  Mich.,  writes  that  an  extra  water 
supply,  stand-pipe  system,  is  under  consid- 
eration. 

The  water  commissioners  of  Bingham- 
ton,  N.  Y.,  estimate  that  a  6,000.000  gallon 
filtering  plant  could  be  put  in  for  less  than 
$60,000. 

The  water-works  system  at  Grand  Forks, 
N.  D.,  will  be  enlarged  and  improved  by 
the  extension  of  new  mains,  and  oids  have 
been  advertised  for. 

The  citizens  of  Aurora,  Ind.,  are  now  agi- 
tating the  question  of  a  water-works  sys- 
tem. The  expense  is  variously  estimated 
at  from  $60/)00  to  $66,000. 

The  citizens  of  Hartford,  Mich.,  are  agi- 
tating the  question  of  damming  the  Paw 
Paw  river  at  that  place  for  the  purpose  of 
obtaining  water  power  for  a  system  of 
water-works. 

A  goodly  number  of  the  Maryland  towns 
are  moving  for  new  or  improved  water- 
works; among  them  are  Frederick,  Ha- 
ferstown,  Cumberland,  Cambridge,  Cris- 
eld  and  Middletown. 

Water-works  are  contemplated  at  Man- 
lius,N.  Y.,  Rockport,  Wash.,  Downsville,  N. 
Y.,  Dothen,Ala  ,Coraopolis,  Pa.,  Mount  Ver- 
non, Wash.,  Spanish  Fork,  Utah,  Mount 
Kisco,  N.Y.,  Goliad,  Tex.,  Orrville,  Ohio,  and 
Oxford,  Ala. 

J.  W.  Buchanan,  clerk  of  Chanute,  Kan., 
writes  that  the  city  has  voted  $60,000  water- 
works bonds.  As  soon  as  satisfactory  ar- 
rangements can  be  made  with  the  Santa 
Fe  Company  in  regard  to  their  taking 
water  of  the  city,  the  bonds  will  be  issued. 

Mr.  E.  F.  Layman,  of  Cincinnati,  reports 
that  the  village  council  of  Wyoming,  Ohio, 
has  adopted  tne  Van  Vranken  flush  tank, 
and  has  ordered  the  construction  of  a 
number  at  once.  The  village  has  con- 
tracted to  furnish  the  neighboring  village 
of  Hartwell  with  water,  the  quantity  to  be 
not  less  than  100,000  gallons  in  each  twen- 
ty-four hours. 
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The  Apollo  Spring  Water  Company  has 
contracted  for  twenty  miles  of  pipe  to  sup- 
ply Pittsburgh  with  pure  water.  The  vein 
of  water  that  will  be  drawn  upon  was  dis- 
covered by  the  West  Pennsylvania  Gas 
Company  while  drilling  for  gas  in  West- 
morland county,  and  flows  at  the  rate  of 
1.000  barrels  daily.  It  will  be  brought  to 
the  heart  of  the  city  by  pipe  lines,  thence 
distributed  to  the  houses  by  cistern  wagons. 

The  Chicago  water-pipe  line,  which  was 
originally  started  to  connect  the  World's 
fair  grounds  with  the  springs  at  Waukesha, 
has  been  completed  to  and  connected  with 
the  reservoir  at  Big  Bend,  within  ten  miles 
of  Waukesha,  where,  it  is  claimed,  water 
identical  with  that  at  Waukesha  is  to  be 
had  from  a  spring.  The  supply  is  ample 
for  the  World's  Fair  grounds,  and  it  will  be 
turned  into  the  main  in  time  for  the  open- 
ing of  the  fair. 

W.  E.  Thomas,  city  clerk  of  Roanoke, 
Va.,  writes  that  the  city  council  has  ap- 
pointed a  committee  in  relation  to  the 
purchase  of  a  large  spring  in  the  north 
suburbs  for  the  purpose  of  erecting  water- 
works and  supplying  the  city  with  water. 
The  spring  and  sixty  acres  of  land  have 
been  offered  to  the  committee  for  $60,000. 
The  committee  will  recommend  the  pur- 
chase of  the  same,  and  the  issuance  of 
$150,000  of  city  bonds  to  erect  water- works. 
The  present  water  supply  is  owned  by  the 
Roanoke  Gas  and  Water  Company. 

The  Blue  Lakes  Water  Company  of  Ala- 
meda, Cal.,  has  a  gigantic  plan  on  foot  for 
the  supplying  of  water  to  various  interior 
towns  and  cities  in  the  northern  portion 
of  the  state.  The  water  of  the  company  is 
mainly  obtained  from  the  Blue  Lakes, which 
lie  within  Alpine  and  Amador  counties.  At 
present  every  town  in  Amador  county  re- 
ceives its  supply  of  water  from  this  company 
and  some  100  miles  of  canals  and  ditches 
have  been  constructed  and  soon  the  com- 
pany expects  to  be  able  to  furnish  water  to 
irrigate  the  northern  portion  of  the  San 
Joaquin  Valley.  When  the  scheme  is 
fuUy  under  way,  power  will  be  supplied 
for  electric  plants. 

CONTRACTS    TO   BE    LET. 

Victoria,  Tex.,  will  extend  its  system  of 
water-works. 

The  village  of  Buchanan,  Mich.,  will  bond 
itself  for  $50,000  for  water-works. 

H.  W.  Sturtevant,  clerk  of  Delavan, 
Wis.,  writes  that  plans  and  specifications 
are  being  made  tor  a  system  of  water- 
works for  that  village. 

The  water-power  committee  of  the  city 
council  of  Winnipeg,  Man.,  will  receive 
bids  until  June  3  for  the  construction  of 
the  works  necessary  to  make  available  the 
water  power  of  the  Assiniboine  river  for 
the  use  of  the  city. 


The  village  of  Saranac  Lake,  N.  Y.,  is  to 
add  to  its  advantages  this  summer  new 
water-works  and  a  complete  system  of 
sewers,  costing  several  thousand  dollars. 

Sealed  proposals  for  the  construction  of 
a  system  of  public  water-works  will  be  re- 
ceived by  the  burgess  of  Somerset,  Pa.,  un- 
til May  13.  The  plans  cover  both  the 
gravity  and  pumping  system,  with  a  reser- 
voir, and  bidders  may  bid  on  one  or  both 
of  them. 

F.  W.  Dalrymple,  city  engineer  of  Brad- 
ford, Pa.,  writes  that  the  councils  have 
determined  to  put  in  an  additional  water  - 
supply,  consisting  of  a  60,000,000  gallon  res- 
ervoir, a  new  16-inch  supply  main  five 
miles  long,  and  about  three  miles  of  addi- 
tional pipe. 

Water-works  will  be  built  at  Southamp- 
ton, N.Y.;  Hillsboro,  Ohio;  Huntingburg, 
Ind.;  Rockport,  Mass.;  Buchanan,  111.; 
Karnes  City,  Tex.;  Brewton,  Ala.;  Rock 
Mount,  N.  C. ;  Richmondville,  N.  Y. ;  Tower 
City,  Pa. ;  Florence,  Colo. ;  Raymond,  N. 
H.;  Greenfield,  Ind. 

S.  H.  Finley,  city  engineer  of  Santa  Ana, 
Cal.,  writes  that  the  city  clerk  has  been 
authorized  to  advertise  for  bids  for  sink- 
ing a  ten-inch  artesian  well  to  a  depth  of 
600  feet  to  furnish  water  for  the  greatly 
increased  number  of  patrons  of  the  city 
water-works  system. 

Sealed  proposals  will  be  received  by  the 
water-works  trustees  of  Clyde,  Ohio,  until 
May  9,  for  furnishing  7,108  lineal  feet  of 
four-inch  pipe,  also  special  castings,  valves, 
valve  boxes,  fire  hydrants,  etc.  Bids  will 
also  be  received  for  the  construction  of  a 
well  according  to  plans  and  specifications. 

P.  A.  Kinsley,  clerk  of  council  of  Renovo, 
Pa.,  writes  that  the  council  has  decided  to 
reconstruct  its  reservoir  by  grouting  the 
bottom  and  sides  and  erecting  a  stone  wall 
on  top  of  the  side  grouting.  The  work  has 
been  placed  in  charge  of  the  water  com- 
mittee, which  has  begun  operations.  The 
basin  will  be  190  feet  long  and  200  feet 
wide.    The  improvement  will  cost  $5,000. 

CONTRACTS   AWARDED. 

The  Williamsport  (Pa.)  Water  Company 
has  contracted  for  an  immense  pump  with 
a  capacity  of  5,000,000  gallons  daily. 

The  contract  has  been  let  to  J.  B.  Neely, 
of  Chattanooga,  Tenn.,  for  building  water- 
works at  Lexington,  Ky.  It  is  one  of  the 
largest  contracts  of  the  kind  ever  let  in  the 
south. 

George  T.  Day,  city  clerk  of  Union  City, 
Ind.,  writes  that  the  contract  for  1,250  fpet 
of  6-inch  water  main  on  West  Division 
street  has  been  awarded  to  the  Knapp 
Supply  Company,  of  that  city,  at  seventy- 
two  cents  per  foot. 
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BRIDQBS. 

Defiance,  Ohio,  is  going  to  have  some 
new  bridges. 

Scurry  county,  Texas,  is  to  have  three 
new  bridges. 

A  new  bridge  will  soon  span  the  Penob- 
scott  river  at  Bangor,  Me. 

A  $60,000  bridge  is  to  be  built  over  the 
Great  Miami,  at  Miamitown,  O. 

Plans  have  been  submitted  for  the  re- 
building of  the  Bluff  street  bridge  at  Kansas 
City,  Mo.    The  estimated  cost  is  $24,000. 

Contract  has  been  let  for  a  120-foot  span, 
iron  bridge,  to  be  built  across  the  Scioto 
river  at  La  Rue,  Ohio. 

An  iron  bridge  will  span  the  Sequachee 
river  at  Alley,  Tenn.  It  will  be  160  feet 
span  and  is  to  cost  $3,840. 

Sealed  bids  will  be  received  by  the  town 
clerk  of  Marysburg,  Minn.,  until  May  13, 
for  the  construction  of  a  stone  arch  bridge. 

A  new  bridge  will  soon  be  built  over 
Alum  creek  just  west  of  Westerville,  Ohio. 
The  legislature  voted  $25,000  for  that  pur- 
pose. 

Plans,  specifications  and  bids  will  be  re- 
ceived on  May  15  for  the  construction  of  an 
iron  draw-bridge  over  the  Alabama  river 
near  Montgomery,  Ala. 

An  ordinance  to  appropriate  $20,000  for 
the  erection  of  the  Fifteenth  street  bridge, 
Tacoma,  Wash.,  has  passed  its  third  read- 
ing in  the  city  council. 

The  Bullen  Bridge  Company  has  been 
awarded  the  contract  for  building  the 
West  Fourth  street  bridge  and  viaduct  in 
Pueblo,  Coh,  for  $43,900. 

A  petition  to  the  board  of  viewers  and 
county  commissioners  has  been  filed  for 
a  free  bridge  across  the  Ohio  river  at  Lo- 
cust street,  Allegheny,  Pa. 

B.  F.  Baker,  town  clerk  of  Brookline, 
Mass.,  writes  that  a  new  bridge  is  to  be 
built  over  the  railroad  on  Aspinwall  avenue, 
at  a  cost  of  from  $18,000  to  $20,000. 

C.  P.  Rogers,  Jr.,  city  clerk  of  Corry,  Pa., 
writes  that  two  iron  bridges  will  probably 
be  built  this  summer.  One  will  have  a 
sixty-foot  span  and  the  other  a  twenty-foot 
span. 

Three  bridges  are  wanted  at  Ottawa, 
111. ;  two  to  be  built  across  the  canal,  one 
at  Washington  and  one  at  Mulberry  streets, 
and  the  other  from  Madison  to  Congress 
streets. 

Nelson  &  Buchanan,  of  Chambersburgh, 
Pa.,  have  been  awarded  the  contract  to 
erect  a  steel  and  iron  county  bridge  at 
Cunningham's  fording.  Perry  county,  Pa., 
at  their  bid  of  $2,235. 


The  American  Bridge  Co.,  of  Roanoke, 
Va.,  has  closed  a  contract  for  the  erection 
of  a  railroad  bridge  at  Charleston,  S.  C,  to 
.be  105  feet  in  length.  It  also  has  the  con- 
tract for  building  a  bridge  108  feet  long 
over  the  Leon  river,  at  Gateville,  Tex. 

Dean  &  Westbrook,  of  New  York,  were 
awarded  the  contract  for  building  the  Sec- 
ond street  bridge  at  Manchester,  N.  H. 
Charles  A.  Bailey,  of  Suncook,  N.  H.,  was 
awarded  the  contract  for  stone  work.  The 
bridge  will  be  186  feet  over  all  and  cost 
$59,187.36. 

The  Minneapolis  committee  on  roads  and 
bridges  has  recommended  the  building  of 
a  bridge  this  summer  over  the  railroad 
tracks  on  Fourth  street  northeast.  The 
Minneapolis  improvement  company  north- 
east has  volunteered  to  advance  the  mon- 
ey, $11,400,  which  is  to  be  refunded  July  1, 
1894. 

A  126-foot  span  Howe  trestle  bridge^ 
thirty-eight  feet  above  the  water,  across 
the  Black  Bear  river,  in  Kansas,  was  burned 
recently,  and  Mr.  Cross,  of  Wichita,  had  a 
bridge  erected  so  that  trains  passed  in^less 
than  twenty  hours  after  the  burning  oc- 
curred. This  is  claimed  to  be  the  fastest 
bridge  building  record  in  the  world. 

The  Missouri  River  Bridge  Company  has 
been  incorparated  at  Sioux  City,  Iowa, 
with  a  capital  stock  of  $2,500,000.  The 
company  has  purchased  the  works  and 
franchise  of  the  Pacific  Short  Line  Bridge 
Companv,  now  constructing  a  common 
road  and  wagon  bridge  across  the  Missouri 
river  at  that  place,  and  will  complete  it. 

The  city  engineer  has  completed  the 
plans  for  the  Hoi  ton  street  bridge  at  Mil- 
waukee, Wis.  The  opening  will  be  sixty- 
five  feet  wide.  The  draw  is  quite  different 
from  anything  of  the  kind  in  Milwaukee. 
The  two  ends  of  it  fold  up  like  a  jack-knife, 
when  the  bridge  is  opened. 

The  new  bridge  being  built  over  the 
Ohio  river  at  Wheeling,  W.  Va.,  is  one  of 
mammoth  proportions  and  will  cost  nearly 
$1,000,000.  The  width  will  be  sixty  feet, 
thirty  feet  of  which  will  be  taken  up  by  a 
double  track  through  the  center.  On 
either  side  of  this  there  will  be  a  ten-foot 
wagon- way  and  a  five- foot  walk  for  foot 
travelers.  It  will  have  five  stone  piers  and 
two  stone  abutments. 

Another  bridge  is  to  connect  New  York 
and  Brooklyn,  which,  when  completed, 
will  make  the  Brooklyn  bridge  seem  small 
by  comparison.  Its  feeders  will  stretch 
out  to  great  distances  upon  the  east  side 
of  New  York,  and  its  span  over  the  river 
will  be  much  longer  than  that  of  the  Brook- 
lyn bridge.  It  will  cost  $25,000,000,  and  the 
contract  provides  that  it  must  be  finished 
during  the  present  century. 
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STRBBT    UQHTINQ. 

Margaretville,  N.  Y.,  is  asking  for  elec- 
tric lights. 

A  new  electric  light  plant  is  now  being 
built  at  Lexington,  111. 

Holly,  N.  Y.,  has  appropriated  $1,100  for 
electric  street  lighting. 

Electric  lights  are  badly  wanted  by  the 
citizens  of  Rossville,  111. 

Medina,  Ohio,  will  vote  on  $15,000  bonds 
for  electric  lights  for  the  city. 

The  residents  of  Georgetown,  Del.,  want 
the  streets  lighted  by  electricity. 

The  citizens  of  New  Hampton  and  West 
Union,  Iowa,  want  electric  lights. 

Madison,  Me.,  has  in  view  the  erection 
of  a  municipal  electric  lighting  plant. 

An  electric  light  plant  is  to  be  con- 
structed at  Snake  Hill,  N.  J.,  at  a  cost  of 
$135,000. 

The  question  of  lighting  the  streets  of 
Attleboro,  Mass.,  by  electricity  is  being 
agitated. 

Frank  Mayfield,  city  clerk  of  Edinburgh, 
Ind.,  writes  that  an  electric  light  plant  is 
contemplated. 

Macon,  Ga.,  is  contemplating  a  bond 
issue  of  $500,000  to  pay  for  electric  light 
and  water-works. 

The  board  of  trustees  of  Palmyra,  N.  Y., 
has  granted  an  electric  light  franchise  to 
C.  C.  Hunt  and  B.  H.  Davis. 

A.  B.  Phillips,  clerk  of  Ashtabula,  Ohio, 
writes  that  the  capacity  of  the  municipal 
lighting  plant  is  to  be  increased. 

A  committee  has  been  appointed  in  Wey- 
mouth, Mass..  to  investigate  and  report  on 
the  subject  oi  electric  street  lighting. 

Bonds  will  be  issued  to  the  amount  of 
$50,000  to  pay  for  the  construction  of  an 
electric  light  plant  at  North  Attleboro, 
Mass. 

The  Madera  Electric  Light  Co.,  Madera, 
Cal.,  capital  stock  $100,000,  has  been  in- 
corporated, to  build  and  construct  an  elec- 
tric light  plant. 

The  Royal  Electric  Water  Co.  has  been 
formed  at  Lake  Mills,  Wis.  The  company 
will  make  a  business  of  putting  in  electric 
light  and  water  plants. 

The  Wiston  Electric  Company,  of  South 
Milwaukee,  Wis.,  has  secured  a  franchise 
for  erecting  an  electric  light  plant,  the 
probable  cost  to  be  about  $25,000. 

The  Light,  Heat  and  Power  Company  of 
New  Albany,  Ind.,  has  contracted  for  a  new 
5,000  incandescent  light  dynamo  in  order 
to  meet  the  rapidly  increasing  demand  for 
incandescent  lights. 


A  bill  introduced  by  Mr.  Chesley  in  the 
Minnesota  Legislature,  which  is  general  in 
its  terms,  proposes  to  confer  upon  the  au- 
thorities of  villages  the  rignt  to  issue 
bonds  for  the  construction  of  gas  and  elec- 
tric light  plants. 

Electric  light  plants  will  be  built  at  Hol- 
land, Mich.;  Stockton,  Cal.,  Paris,  Tex.; 
Leadville,  Col. ;  Niagara  Falls,  N.  Y. ;  Me- 
ridian, Miss. ;  Birmingham,  Ala. ;  New  Cas- 
tle, Ind,;  Hillsdale,  Mich.;  Brownwood, 
Tex. ;  Barberton,  Ohio ;  Millvale,  Pa. 

Frank  R.  Dougherty,  city  clerk  of  Eau 
Claire,  Wis.,  writes  that  the  council  has  in- 
structed the  mayor  and  clerk  to  contract 
for  the  putting  in  of  an  electric  light  plant 
to  be  owned  by  the  city.  The  plant  is  to 
cost  $23,000.  The  contract  with  the  com- 
pany now  furnishing  light  expires  July  27. 

City  engineer  Cooper  has  prepared  esti- 
mates of  what  it  would  cost  the  city  of 
Superior,  Wis.,  to  put  in  an  electric  light- 
ing plant.  He  figures  the  cost  of  the  plant 
at  $60,000,  and  says  the  lights  could  be 
furnished  at  a  cost  of  twenty-one  cents 
each  per  light,  where  it  now  costs  forty 
cents.  This  will  show  a  saving  of  $15,465.05 
per  year,  which  would  soon  pay  for  the 
plant. 

Geo.  H.  Fister,  city  clerk  of  Elkhart, 
Ind.,  writes  that  bids  were  received  for 
electric  lighting  from  the  Elkhart  Electric 
and  Railway  Co.,  the  Home  Electric  and 
Power  Co.  of  Elkhart,  and  C.  F.  Mosier,  of 
Indianapolis.  The  reductions  on  all  lights 
placed  within  one  block  of  the  next  nearest 
light,  if  the  contract  be  ^iven  for  more, 
than  two  years,  were:  Elkhart  Electric 
and  Railway  Co.,  7  per  cent. ;  Home  Elec- 
tric and  Power  Co.,  10  per  cent. ;  C.  F. 
Mosier,  5  per  cent.  The  Electric  and  Rail- 
way Co.  agrees  to  light  the  city  hall  free  of 
charge.  AH  bids  were  referred  to  the  gas 
committee. 


RUBUO    PARKS. 


A  park  is  wanted  at  Crawfordsville,  Ind. 

Twenty-five  thousand  dollars  is  wanted 
by  the  board  of  park  commissioners  of 
Kansas  City  for  improving  Budd  Park. 

The  committee  on  parks  and  public 
property  at  Portland,  Oregon,  are  in  search 
of  a  tract  of  land  suitable  for  a  city  park. 

The  south  side  residents  and  tax-payers 
of  Omaha,  Neb.,  are  greatly  interested  in 
the  selection  of  a  park  site  in  the  south  end 
of  the  city. 

The  board  of  park  commissioners  of  St. 
Paul  will  economize  in  the  maintenance  of 
parks  this  season  and  hope  to  be  able  to 
keep  the  parks  in  presentable  condition  at 
a  cost  of  about  $25,000. 
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Cheyenne,  Wyo.,  is  to  have  a  new  city 
park. 

The  park  board  of  Seattle.  Wash.,  con- 
template improving  Pioneer  Place  by  build- 
ing a  pavilion,  having  an  auditorium,  store 
room  and  waiting  room  conveniently  ar- 
ranged for  public  speaking,  etc. 

Pueblo,  Colo.,  is  deeply  interested  in  se- 
curing park  sites  for  the  city.  Two  do- 
nations of  160  acres  each  have  been  made 
to  the  city,  on  such  conditions  as  to  im- 
provements and  care  as  will  not  make 
them  burdensome. 

The  committee  on  plans  and  improve- 
ments of  Fairmount  Park,  Philadelphia, 
Pa.,  passed  resolutions  recommending  the 
expenditures  of  $9,050  to  renovate  Green- 
land drive  in  Fairmount  Park,  and  $2,500 
for  the  purchase  and  planting  of  trees. 

Topeka,  Kan.,  is  to  have  a  new  public 
park,  and  twenty  acres  of  the  fair  ground 
will  be  devoted  to  this  purpose.  Twenty- 
five  thousand  dollars  will  be  expended  in 
laying  out  and  improving  it.  An  audito- 
rium capable  of  seating  5,000  people  will 
be  erected. 

The  Quincy  (HI.)  Boulevard  and  Park 
association  has  done  much  to  give  that 
city  a  good  driving  street  and  fine  parks. 
It  has  placed  a  handsome  park  in  the  first 
ward  and  Madison  park  at  Twenty-fourth 
and  Main  streets  and  will  continue  its 
efforts  until  Quincy  is  surrounded  by  a 
boulevard. 

The  park  board,  of  Detroit,  Mich.,  re- 
ceived a  formal  tender  of  a  valuable  piece 
of  ground  for  park  purposes.  It  is  that 
part  of  the  Cook  farm  between  Jefferson 
avenue  and  the  river  front.  The  gift  is  in 
the  shape  of  a  deed,  which  contains  stipu- 
lations that  the  city  shall  spend  $1,000  an- 
nually for  three  years  in  beautifying  the 
proposed  park,  and  $500  a  year  for  the 
next  fifteen  years. 

Plans  are  under  contemplation,  which  if 
carried  out  will  make  Riverside  park,  Sioux 
City,  Iowa,  one  of  the  most  attractive  of 
summer  resorts.  It  is  proposed  among 
other  things,  to  erect  a  number  of  pictur- 
esques  little  two-room  cottages  that  will 
add  to  rather  than  detract  from  the  beauty 
of  the  grounds.  Considerable  landscape 
gardening  and  improving  of  roads  and 
walks  will  also  be  done. 

The  board  of  public  works  of  Milwaukee 
will  ask  the  common  council  for  permission 
to  spend  the  following  sums  in  sodding  and 
planting  fiowers  in  the  following  parks: 
First  ward,  $50 ;  Juneau,  $200 ;  court-house, 
$100;  Fourth  ward,  $200;  Grand  avenue, 
$300;  Walker,  $100;  Clarke,  $50.  For  the 
intersections  of  Pryor  avenue,  Kinnickin- 
nic  avenue.  Potter  avenue  and  Elm  street, 
Russell  avenue  and  Lincoln  avenue,  the 
sum  of  $200  will  be  asked. 


STRBBT    RAILWAYS. 

Frankfort,  Ind.,  is  negotiating  for  an 
electric  railway. 

There  is  talk  of  constructing,  a  street 
railway  in  Van  Buren,  Ark. 

An  electric  railway  will  be  constructed 
at  Michigan  City,  Ind.,  at  a  cost  of  $225,000. 

There  is  talk  of  constructing  a  trolly  line 
between  Mechanicsburg  and  Harrisburg, 
Pa. 

An  electric  street  railway  is  projected 
between  Eau  Claire,  Wis.,  and  Chippewa 
Falls. 

A  franchise  has  been  granted  to  the  Rah- 
way  Electric  Company  for  an  electric  rail- 
way at  Rahway,  N.  J. 

L.  C.  Kelsey,  clerk  of  Elyria,  Ohio,  writes 
that  the  council  has  under  consideration 
the  construction  of  a  street  railway  line. 

Electric  railways  will  be  built  at  Na- 
poleon, O.;  Kalamazoo,  Mich.;  Norwalk, 
0. ;  Scran  ton.  Pa. ;  Dayton,  O.,  and  Marion, 
Ind. 

Franchises  have  been  granted  at  Atlanta, 
Ga.,  to  the  Lithia  Spring  Railway  Co.,  to 
construct  ten  miles  of  electric  street  rail- 
way. 

An  eastern  syndicate  has  purchased  the 
street  railway  system  at  Terre  Haute,  Ind.. 
and  will  make  improvements  and  extena 
the  lines. 

A  company  has  been  formed  at  Napo- 
leon, Ohio,  for  the  purpose  of  building  an 
electric  railway  from  Bryan  to  RidgeviUe, 
Napoleon,  Grand  Rapids,  Green  Springs, 
Tiffin,  Fostoria  and  Fmdlay. 

Articles  of  incorporation  have  been  filed 
at  Trenton,  N.  J.,  and  a  charter  granted  for 
an  electric  railroad  to  run  from  Passaic  to 
Bloomfield,  Montclair,  Verona  and  Cald- 
well, a  distance  of  about  ten  miles.  The 
company  is  capitalized  at  $200,000. 


MUNIOIRAL  BONDS. 

Louis  Hock,  Clyde,  Ohio,  invites  bids  up 
to  May  9  for  the  purchase  of  $7,000  water- 
works extension  bonds  and  $12,000  electric 
light  plant  bonds. 

Sealed  bids  will  be  received  at  the  office 
of  the  county  auditor,  Cleveland,  Ohio, 
until  May  20,  for  the  purchase  of  $160,000 
five  per  cent.  Cuyahoga  County  Brooklyn 
bridge  bonds. 

H.  E.  Lindsley,  city  clerk  of  Centralia, 
Wash.,  writes  that  that  city  will  receive 
bids  until  6  p.  m.  on  Tuesday,  May  0,  on 
$22,750  funding  bonds  bearing  6  per  cent, 
interest,  each  Did  to  be  accompanied  by  a 
certified  check  for  $5,000. 
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SBALBD  RROROSALS. 


WATER- WORKS. 

Sealed  propoialt  for  the  conttrnotlon  of  a  tyitem 
of  pablio  water-worki  will  be  received  by  the  Bor- 
ough of  Somersel,  Pa.,  until  8  o'clock  p.  m.,  on  Sat- 
nrday.  May  13,  1808.  The  plana  corer  both  the 
icravity  and  pumping  tyitemi«  with  a  reserroir,  and 
bidden  may  bid  on  one  or  both  of  them. 

The  town  council  reiervet  the  right  of  rejecting 
axiy  and  all  bids. 

For  tpeciflcationt  and  reonirementa  addreu 

Wm.  H.  Wblfliy,  Burgeu. 


STREET  UGHTING. 

Propoials  to  light  the  streets  of  the  Tillage  of 
Flushing,  Queen's  County,  N.  Y.,  will  be  recelTed 
by  the  Board  of  Trustees  of  said  Tillage,  at  their 
rooms  in  the  Town  Hall,  until  8  p.  m.,  on  the  sixth 
day  of  June,  1893. 

For  information  and  specifications  apply  to  G.  A. 
Roullier.  Village  Engineer,  No.  30  Main  street. 
Flushing,  L.I. 

Each  bidder  will  be  required  to  deposit  with  his 
proposal  or  proposals  a  certified  check  in  the  sum 
of  $2,000. 

The  right  is  reserTed  to  reject  any  or  all  bids. 

By  order  of  the  Board  of  Trustees, 

Clinton  B.  Smith,  Clerk. 


SEWER. 

Proposals  to  construct  in  Myrtle  aTcnue  and  cer- 
tain aouting  streeu  in  the  Tillage  of  Flushing,  New 
York,  about  9,500  feet  of  pipe  sewers  ranging  in 
sise  from  nine  inches  to  twenty- four  inches,  will  be 
recelTcd  by  the  Board  of  Trustees  of  the  Village  of 
Flushing,  at  their  rooms  in  the  Town  Hall  until  8 
p.  M.  on  the  tenth  day  of  May,  1893. 

For  specifications  and  information  apply  to  G.  A. 
Roullier,  Village  Engineer,  at  No.  20  Main  street. 
Flushing,  L.  I. 

A  certified  check  in  the  sum  of  two  thousand 
dollars  must  accompany  each  bid. 

The  right  is  reserved  to  reject  any  or  all  bids.  By 
order  of  the  Board  of  Trustees. 

Clinton  B.  Smith,  Clerk. 


SBALBD   RROROSALS, 


REPAIRING  MACADAMIZED  ROADWAY. 

Proposals,  including  the  furnishing  of  material 
necessary,  to  repair  about  two  miles  of  macadam- 
ised highway,  known  as  the  Jericho  Turnpike,  sit- 
uated partly  in  the  First  and  partly  in  the  Second 
Divisions  01  Queens  County,  N.  Y.,  will  be  received 
by  the  Board  of  Supervisors  of  said  County  at  the 
**  Asylum  "  Mineola.  until  12  o'clock  noon,  on  the 
ninth  day  of  May,  1898. 

For  information  and  speciflcations  apply  to  the 
Division  Engineers  as  follows :  For  First  DiTision, 
G.  A.  Roullier,  20  Main  street.  Flushing.  L.  I. ;  for 
Second  Division,  John  J.  McLaughlin,  Fulton 
street,  Jamaica,  L.  I.  A  certified  check  in  the  sum 
of  1500  shall  accompany  each  proposal.  The  right 
is  reserved  to  reject  any  or  all  proposals. 

By  order  of  the  Board  of  Superrisors,  Queen's 
county,  N.  Y.  Robert  dsABURY,  Clerk. 


PUMPING  PLANT. 

Sealed  bids  for  the  pumping  plant  for  the  Metro- 
politan sewerage  pumping  station  at  East  Boston 
and  sealed  bids  for  the  pumping  plant  for  the  Met- 
ropolitan sewerage  station  at  Deer  Island  will  be 
recelTed  by  the  Board  of  Metropolitan  Sewerage 
Commissioners  at  its  office,  110  Boylston  street,  Bos- 
ton, until  12  o'clock  m..  May  27.  The  board  will 
proTide  at  each  pumping  station  an  engine  house, 
Doiler  house,  chimney  and  masonry  foundations 
for  the  pumps.  The  contractor's  bid  for  each  plant 
must  be  for  furnishing,  setting  up  and  completing 
ready  for  use  two  pumping  engines  (or  sets  of  en- 
gines), four  boilers,  piping  and  all  necessary  ap- 
pliances and  fittings  such  as  are  to  be  found  in 
pumping  stations  of  the  best  class.  Each  pumping 
engine  must  be  capable  of  easily  raising  70  cubic 
feet  of  sewace  per  second  19  feet  Tcrtically  aboTe 
the  level  of  the  sewage  in  its  respeotiTe  pump  well. 
Each  of  the  engines  must  also  be  capable  of  rais- 
ing to  greater  lifu  up  to  25  feet  quantities  of  sew- 
age iuTersely  proportional  to  such  lifts.  Bach  en- 
gine shall  also  be  capable  of  pumping  at  as  low  a 
rate  as  15  cubic  feet  per  second  and  at  all  rates  be- 
tween 15  and  70  cubic  feet  per  second. 

H.  Kingman. 


90 


Digitized  by 


Google 


To  the  Hon.  the  Board  of  Public  Workt  of  the  City  of 
Saginaw: 

GsNTLiiCBN— The  qaeition  of  purchasing  street 
sweeping  maehinery  for  the  eastern  highway  de- 
partment, which  was  hronght  to  your  attention 
some  time  ago  and  referred  to  ns  to  examine  and 
report  to  you,  has  been  under  consideration  by  us 
for  some  time,  and  we  now  submit  the  following 
for  your  consideration : 

We  have  examined  the  outs  and  recommenda- 
tions of  six  different  machines  and  the  testimonials 
of  each  from  the  city  officers  and  municipal  author- 
ities of  the  cities  where  they  are  in  use,  and  such 
other  information  as  could  be  procured  by  corres- 
pondents, and  we  are  of  the  opinion  that  the 
**  Champion  "  is  the  best  machine,  everything  con- 
sidered, for  our  use. 

The  merits  of  the  machine  briefly  are  these :  It 
will  sweep  from  two  to  four  inches  of  mud  and 
street  accumulations  into  windrows  with  one  team 
of  horses  at  one  sweeping.  It  will  sweep  equally 
well  on  all  kinds  of  pavements  in  all  conditions* 
The  use  of  steel  wire  in  place  of  rattan  or  bass  in 
the  broom  enables  it  to  sweep  equally  clean  in  mud 
or  dust  and  at  a  saving  of  nine  tenths  of  the  cost  of 
keeping  the  brooms  in  repair. 
Yours  respectfully, 

R.  W.  Roberts,  City  Engineer. 

ALLISON  J.  MclNTYBB,  8up.  of  Streets. 

At  the  meeting  of  the  Board  of  Public  Works,  held 
March  18, 1803,  the  City  Engineer  was  instructed  to 
order  "  Champion  "  sweeping  machine  according  to 
the  recommendations  hereto  annexed. 
Very  respectfully,       Alfred  Davis, 

Clerk  of  the  Board. 


IVHAX  XHK 

'^Champion"  Sweepers  Will  Do. 

Some  Facts  Wortb  Knowino. 

They  will  move  from  2  to  4  inches  of  wet  mud 
and  street  accumulations  into  windrows,  with  one 
team  of  horses  to  each  machine. 

They  will  clean  street  car  tracks  of  snow,  8  to  6 
inches  deep. 

They  will  leave  the  streets  cleaner  than  the  most 
careful  work  done  by  hand,  shovels  and  brooms,  at 
one-tenth  the  cost  of  the  latter. 

They  will  sweep  equally  well  on  asphalt,  cedar 
block,  Medina  stone,  cobble-stone,  macadam  and 
brick  paving. 

One  steel  Broom  will  outwear  from  10  to  30  of 
the  rattan  brooms  now  in  use  in  other  machines. 

One  Steel  Broom,  in  constant  use,  will  wear 
from  10  to  14  weeks. 

Twenty  dollars'  worth  of  steel  fibre  will  wear  as 
long  as  two  hundred  dollars  wortb  of  the  rattan 
used  in  other  machines. 

They  will  save  their  cost,  broom  and  all.  in  half 
the  first  year's  use. 

They  will  give  better  satisfaction  than  any  other 
sweeping  machine  that  is  manufactured  in  the 
world.  

IN  USE  AT 

St.  L^uis,  Kansas   City,  Omaha,   Denver.  Cleve- 
land, Detroit,  Toronto,  London,  Dayton, 
Toledo,  nt.  Clemens,  ilich., 
Jaclcson,  flich. 


ONLY  FAOTORY  IN    THB    WORLD   DEVOTED   EXCLUSIVELY   TO    THE 
MANUFAOTURE  OF  STREET  SWEERINQ  MAOHINERY. 


Address  CHAMPION  STREET  SWEEPER 


H.  W.  KNIOHT,  Manufacturer. 
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F.  C.  Austin  Manfg.  Co. 


^Chioago,  Illinois. 


Chicas:o  Rock  Crusher. — For  making  macadam  for  country  roads.  Especially  adapted 
for  township  use.  Made  in  five  sizes— 15  to  200  tons  per  day  capacity.  Mounted  on  trucks 
when  desired.  Any  ordinary  laborer  can  manage  it.  It  breaks  rock  into  more  uniform  size 
and  with  less  dust  than  other  crushers. 


Austin  Steel  Reversible  Road  Ma- 
ciiine.~For  building  and  repairing  country 
roads,  working  streets  in  cities.  Seventy- 
five  per  cent,  saving  in  cost  compared  with 
plows  and  scrapers. 


Austin  Dump  Was:on.— Built  low  and 
short  and  without  reach,  is  easily  loaded 
and  quickly  dumped,  can  be  turned  in  its 
own  length.  A  great  saver  of  time  over 
common  dump  boards. 


SKK  CIRCULAR 

OF 

STRKKT  SWKKPKR 


AND  AUSTIN 

HAND  QARBAQK 

CART. 


Austin  Reversible  Roller.— Made  in  three  sizes— 5-ton,  6-ton  and  7-ton.  Remarkable 
for  their  lightness  of  draft  in  proportion  to  their  weight,  owing  to  their  large  diameter  and 
accurately  fitted  and  adjusted  hard  steel  anti-friction  Roller  Bearings. 

FOR  PULL  PARTICULARS  ADDRESS  THE  EXCLUSIVE  MANUFACTURER. 

F.  C.  AUSTIN  MFG.  CO.,  CHICAGO,  ILL. 
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DYCKERHOFF 
PORTLAND  CEMENT 

IS  THK  BKST  PORTLAND  OKMKNT  MADK. 

The  Dyckerhoff  Works  produce  not  only  the  strongest,  but  also  the  safest  and  most 
reliable  Portland  Cement,  unalterable  in  volume,  not  liable  to  crack  and  of  a  uniform, 
never  varying  quality. 

While  the  price  of  the  DyckerhoiT,  owing  to  its  more  careful  and  expensive  manu- 
facture, is  a  trifle  higher  than  that  of  most  brands,  its  va3tly  greater  strength  permits 
a  very'  much  larger  addition  of  sand  which  really  makes  it  the  cheapest  and  most 
reliable  Cement  in  the  market. 

Pamphlet  containing  directions  for  testing  and  for  the  employment  of  Portland 
Cement  together  with  testimonials  will  be  mailed  free  on  application. 


E.  Thiele,  78  Williatn  Street,  New  York, 

Sole  Agent  United  States. 


Importer  of  Lenne  Vorwohle  Asphalt  Mastic. 


•  lA  1     ■  it»    r* 


Mb.  H.  G.  Stxbbbl,  Esq.  :  Hbadquabtbbs  Fibb  Dbpabtmbnt,  Kansas  Citt,  Mo. 

Dear  5ir— I  have  to  oompllment  you  on  the  succeBS  of  your  Centrifugal  Street  Sprinkler.  In  my 
opinion  it  l8  the  only  device  used  for  street  sprinkling  purposes  which  answered  the  purpose  in  every 
respect.  It  distributes  the  water  uniformly  over  the  street,  and  the  discharge  of  water  being  renilatea 
by  the  driver,  does  away  with  the  flooding  or  muddying  of  the  same.  I  have  complained  a  great  deal  on 
account  of  the  latter,  and  thought  many  times  while  making  a  run  to  a  fire  that  we  would  nave  to  build 
flat  l>oats  to  get  there,  but  your  Improved  method  obviates  that.  I  cheerfully  recommend  your  sprinkling 
apparatus  to  the  public.  Very  respectfully  yours,  GEO.  C.  HALE,  Chief  Fire  Dep't. 
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Portland  Cehent 


^     ^ 


Between  March  15th  and  May  ist  the  COLUMBUS  PORTLAND 
CEMENT   COMPANY  will   furnish  prices  on  the  highest   quality 
of  Portland  Cement  for  this  season's  delivery. 
Address  correspondence  to 

A.  J.  MURPHY,  Secretary. and  Treasurer, 
COLUMBUS  PORTLAND  COLUMBUS,  OHIO. 

CEMENT  COMPANY. 

RHODE  ISLAND  CONCRETE  CO. 


Established  1865. 


SSTABUSHBD  1866. 


WM.  H.  SHATTUCK, 

SUPERINTENDENT. 


JNO.S.  WHITEHOUSE 

AGENT. 


We  are  lane  users  of  Trinidad  Asphalt,  and.  while  recognizing  its  superiority,  we  still  believe  that 
the  ooal  tar  products,  properly  manipulated,  afford  in  many  cases  a  valuable  and  comparatively  inezpen- 
slve  substitute,  as  our  work  in  Rhode  Island,  Massachusetts,  Connecticut  and  Brooklyn  bears  witness. 

OFFICE,  9  CUSTOM  HOUSE  STREET,  PROVIDENCE,  R,  /. 


Clitilavd,  Ohio,  Norember  20,  1892. 
M».  C.  O.  Babtlstt.  Cleveland,  Ohio : 

Dear  Sir— We  taRe  pleasure  in  stating  that  we  are  using 

our  CoMVOV  SKvsKCoHVKTOBin  handling  Bituminous  Lump 

v/oal,  and  find  that  same  works  to  our  entire  satisfaction. 

We  heartily  recommend  it  to  any  one  desiring  a  conveyor  for 

any  purpose  whatever.    We  are  conveying  two  tons  a  minute. 

Yours  truly,      Thb  Ah.  Watkh  Tbabspobtatioh  Co. 

F.  H.  Briggs,  Gen' I  Manager. 


S 


Sooth  Befid  Gemefit  Co., 

SOUTH  BEND,  IND. 

MAVOrACTUBBBS   OP 

PORTLAND  CEMENT 


KINE,  STRONG  AND  UNIKORM- 


A.  B.  Shivkly.  Sbori 


HIGH  GRADE  WORK  AND  LOW  PRICES. 


CVTS  MADE  OF 
BUILDINGS, 
MACHINERY 
AND  CARDS. 


WOOD 

ENORAVINO 
AND  ALL  KINDS  OF 
PROCESS  WORK. 


ESTIMATES  CHEERFULLY  FURNISHED. 
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EWALD  OVER 

INDIANAPOLIS.  INDIANA. 

Sewer  Rings  and  Covers  (indiaMpoiis  Pattern) 
All  Steel  and  iron  Street  Plows. 
Road  and  Surface  Ditching  Machinery. 
Wheel  and  Dump  Scrapers. 
Stone  Crushers.    Street  Rollers. 
Fire  Cistern  Rings  and  Covers. 
Castings  and  Bolts  for  Bridges  and 
Castings  in  General. 

PRICES  ON  SEWER  RINGS  GREATLY  REDUCED 

SEND  FOR  CIRCULARS  AND  PRICKS. 


JUST  PUBLISHED. 


BRICK  FOR  STREET 
PAVEMENTS 


An  account  of  tests  made  of  Bricks  and 
Paving  Blocks,  with  a  brief  discussion  of 
Street  Pavements  and  the  method  of  con- 
structing them. 


M.  D.  BURKE.  C.  E. 

8vo.     Paper.    Price,  Fifty  Cents.     Sent 

by  Mail,  Prepaid,  on  Receipt  of 

the  Price. 

Municipal  Engineering  Co. 


INDIANAPOLIS. 


THE  BEST  LINE  TO  CALIFORNIA 

From  either  Chicago  or  St.  Louis  la  the  Buriinff- 
ton  Route.  Takes  you  via  Denver,  Colorado 
Springs,  Leadvllle.  Salt  Lake  and  Ogden.  Daily 
vestlbuled  trains  with  Pullman  sleepera,  chair-can 
(seats  free)  and  Burlington  Route  dining-cars. 


MINNEAPOLIS  AND  ST.  PAUL 

Are  reached  most  directly  from  either  Chicago  or 


St.  Louis  by  the  Burlington  Route.  Dally 
vestlbuled  trains  with  Pullman  sleepers,  chair 
cars  (seats  free)  and  Burlington  Route  dining  cars. 


BRICK   PAVEMENTS 

BY 

C.  P.  CHASE.  Civil  Engineer,  Clinton,  Iowa. 

Full  Instructions  from  the  beginning,  with  com- 
plete specifications.  ,    ^         .     . 

The  most  useful  and  reliable  hand  book  to  be 
obtained.   Price,  One  Dollar. 

Pittsburgh  Testing  Laboratory, 

lie  WATKR  8TRKKT, 
PirTSBURQH.    Pa. 

Sprcialtixs— Chemical  tests  of  all  kinds ;  inspee- 
tlon  of  water  pipe;  testing  of  brick  and  paving 
materials;  inspection  of  structural  material. 

■^    A   HMipB  ^  ■■r"^H  HOPKINS  A  ATKINS 

PATENTSZ""'^«^ss»j? 

^^^^^^^^^^^^^^^^^^_  Write  forinfornutUon. 


^ 


Adapted  to  every  kind  of  Kiln,  from  the  AMATEUR 
CHINA  DECORATORS' KILN  to  the  Mammoth  BRICK 
KILN,  AND  TO  EVERY  KIND  OF  METALLURGICAL  FUR- 
NACE. Unlimited  TEMPERATURE  with  minimum  of 
FUEL.  Send  2-cent  stamp  for  pamphlet  :  PRODUCER 
vs.  NATURAL  GAS. 


W.  Wapling:ton,  5428  Westminster  Ave.,  Philadelphia,  Pa. 
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Imperial  Shale  Brick  Go. 


CANTON,  OP^IO, 

EQUIPPED  XNTIBKLY  BY 


The  Bonnot  Co.,  Canton,  Ohio. 


This  plant  is  known  far  and  wide  as  the  best  equipped  plant  in  the  country. 

It  will  pay  to  visit  it. 


INTERIOR  VIEW  OF  IMPERIAL  PLANT. 

THE  BONNOT  CO.  makes  its  own  Cars,  Dry  Pans,  Pug  Mills,   Screens, 
Shaftings,  Pulleys,  etc.,  and  is  prepared  to  furnish  detailed  estimates. 

ENTIRE  MAGHINERY  AND  DRYER  EQUIPMENT, 


The  attention  of  Brick- Makers  is  called  to  the  Imperial  Dryer.  Results  obtained  have 
been  unequaled.  During  the  last  year  many  complete  plants  were  erected  at  various  points. 
Capacity  from  twenty  to  seventy-five  thousand.  Write  us  for  further  information.  Will 
be  glad  to  furnish  estimates.  

The  Bonnot  Company,  Canton,  Ohio. 
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The  Hem  Andef  sod  6M  IVIaebifie 


Ti 
M 


Anderton  t'\yandry  and  Machine  Works:  Dubuque,  Iowa,  October  29, 1892. 

OINTLIMXN— I  have  worked  with  the  New  Anderson  Brick  Machine,  and  I  have  turned  oat  8,000,000 
of  good  square  edged  brick.  Before  I  bad  this  machine  I  was  troubled  right  along.  I  have  tried  nearly 
all  the  machines  now  in  operation,  and  none  were  a  success  until  I  got  a  New  Anderson.  Now  I  can  de- 
pend  on  S0,000  good  brick  per  day,  and  if  any  of  yon  brother  brick-makers  want  a  machine,  I  would  rec- 
ommend the  New  Anderson  Machine.  Yours  truly,  A.  Heim,  Proprietor. 

John  Heim,  General  Manager. 

The  Nbw  Andbrson  is  the  perfection  of  mechanism  for  the  production  of  first-class 
brick  from  any  clay  that  can  be  worked  by  hand,  or  any  similar  process.  It  is  unequaled 
for  capacity  and  strength.  Write  for  full  description.  We  also  manufacture  the  Nbw 
Dbpabtubb  Tilb  and  Brick  Machine,  Pug  Mills,  Clat  Elevators  and  Disintegra- 
tors, and  a  complete  line  of  Brickyard  Supplies.  corrkspondknok  solioitkd. 
(Mention  this  paper.) 
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THE  "SIMPSON" 

FOUR-MOLD  PRESS 


POINTS  OF  SUPERIORITY  OF  SIMPSON  BRICK  PRESS. 

6.    It  Is  sold  under  a  guarantee. 


1.  It  has  Immense  pressure. 

2.  It  has  Immense  strength. 

8.    It  leaves  no  seam  around  the  briek. 

4.    Thlekness  of  brieks  may  be  ehanged  in 

stantly. 
.&    All  edges  of  brieks  perfect. 


7.  Simple  In  eonstructlon. 

8.  Impossible  to  break  with  fair  usage. 

9.  It  is  adjustable  for  wear. 
10.  Beautiful  polish  on  brieks. 
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WHY  DOES 

T   ▼   T 


THE  U.  8.  DRY  GLflY 
-  BRICK  PRE88  • 


^n 


/IKE  BETTER  F/IYIHQ  BRICK 
TH/iri  /iriT  OTHER  fl/ICHIHE? 


BECAUSE 

IT  IS  STRONG,  SIMPLE,  DURABLE,   CREATES 
GREAT  PRESSURE,   MAKES  FINE  FINISHED   FACES, 
AND  IS  COVERED  BY  THE  FOLLOWING  PATENTS: 

No.  315,855,  April  14th,  1886. 
No.  824,463,  August  18th,  1885. 
No.  375,660,  December  27th,  1887 
No.  396,871,  January  8th,  1889. 

WE  BUILD{1!S")MAGHINE8 

Clay  sent  us,  freight  prepaid,  will  receive  our  prompt  attention,  pressed  and 
burned,  and  sample  brick  returned. 

•f 

SEND  FOK  CATALOOnS  AND  PRICBS  TO 

The  United  States  Brick  Press  Company 

OSWALD  KUTSCHE,  Proprietor. 

nil  Unity  Building— 79  Dearborn  Street, 

Motion  thia  paper.  CHICAQO,    ILL. 
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The  Fate-Gunsaullus 

Company 


MANUFACTURERS  OF 


CLAYWORKING 
MACHINERY 


PLYMOUTH,  OHIO. 


BUY  THE  BBST, 


IR5 


48 
Styles 

Style  18.    Fob  PATnro  Bbiok. 

Be  lore  to  have  jonr  Dryer  equipped  with  onr  Can.  It  will  eeye  you  time,  trenble  and  money.  We 
mannfactore  a  line  of  Can  for  carrylns  all  aorta  of  Brlok  and  Tile.  They  are  all  Iron,  Incomparably 
atrong,  eaay  running  and  low  in  price.  It  will  be  greatly  to  yonr  advantage  to  trade  with  oi. 

SBND  Fon  OATALoouB.  Th B  Walworth  Run  Foundry  Co.,  glbvblano.  onio. 


WE  MANUFACTURE 


Brick  and  Tile  Yard  Supplies 


f^OF  ALL  KINDS 


If  needing  anything  In  this  line,  pleaae  correspond, 
ninatrated  Catalogue  Free. 
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OHIO" 

BRICKMACHINERY 


<     <     < 


U^'^  ,       J    QUALITY  ( 

i^eqiialed  strength 


CAPACITY 

QUALITY   OF   PRODUCT 


DURABILITY 


•MAMMOTH  JUNIOR"  BRICK  MACHINE. 


No.  I  PUG  MILL. 

WHERE  PAVING  BRICK  ARE  MANUFACTURED 
THERE  IS  THE  "OHIO"  THE  FAVORITE  MACHINE 

Manufactured  by   £       ^^    FREESE     (^    CO. 

WRITE  TO  THEM  FOR 

ESTIMATES  AND  PARTICULARS. 
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T^TlONflRCH 


f9 


Prick  riflcniNE 


a 


COMBINED  pug-mill  and  brick  machine  of  the  "soft-mud"  class. 

Investigation  of  its  entirely  new  principles  will  carry  conviction   (compar- 
ing it  with  machines  of  its  class)  that 


It  lias  the  greatest  tempering  capacity  (I4.  feet  of  pug^milT), 

It  has  the  greatest  pressing  capacity  (working  stiffer  mud  than  all  others  of  its  cUiss) 

Its  "life**  will  be  ten  times  that  of  any  other. 

It  is  the  strongest,  handiest,  easiest  running^  most  compact  and  simplest. 

It  will  produce  the  largest  quantity  of  the  very  best  quality  of  brick. 

It  is  very  reasonable  in  price  for  what  it  is. 

Send  for  circular,  and  ask  for  nearest  place  to  see  one  in  operation. 


The  WeIIIng:ton  Machine  Company,  Wellington,  Ohio. 
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V.  H.  LOCKWOOD. 

1 

Patents 

SOLICITOR  AND  COUNSEL, 

(BnooeMor  to  Chas.  P.  Jacobs) 

NO.  60  EAST  MARKET  STRBET. 

INDIANAPOLIS. 

PATENTS 

GEORGE  E.  LEMON, 


i  loUdlnff,  Wailrtiictowi,  D.  c. 

Goonsdliv  at  bam,  SolleltoF  of  Anwiltiii 
aJMl  Fcntelgn  Patents. 

Opinions  mndmfd  ••  to  tho  novolty  and 
patontabilKy  of  inventions  and  vaiidlty  of 
patents.  Rejeoted  applloatlons  proaooutod. 
All  buainoaa  roiatlng  to  patents  piompUy 
attended  to. 

EttaMtoii«tf  ItM.      8«M  tor  e7-Pift  Paaipiitot 


NEW  DISCOVERY 


bowri  DR/inr  mu* 


OPTICS  OF 

H00PB8T0N  BRICK  AND  TILB  W0BK8. 
HooFxtTOV,  III.,  Mot.  23, 1892. 
E.  M.  PiKB,  Chenoa,  111.: 

Dear  Sir— I  have  burnt  ninety-flTe  kiln*  of  tile  ihia  Tear, 
and  can  say  that  I  think  I  have  made  less  soft  and  call  tile 
than  any  vard  in  the  State.  In  fact,  I  do  not  beliere  the 
kilns  can  be  beat.  Have  used  the  kilns  for  six  years,  and 
the  longer  I  ase  them  the  better  I  like  them  on  accoant  of 
their  ewn  bnrninff  and  saving  of  ooal .  Will  be  clad  to  show 
anyone  the  kilns,  for  1  can  recommend  them  to  be  flrst-claM 
in  every  respect.  D.  P&UT8MAN  A  00. 


Cleveland,  Cincinnati, DTP  A 
Chicago  &  St.  Louis  DlUl' 

SOLID  VESTIBULE  TRAINS 

Heated  with  Steam  and  Lighted  by  Gas. 

COKSISTINO  OF 

The  Finest  Coaches,  Parlor,  Recllnlnfl:  Chair 
Car,  Cafe  and  Dlnlns  Cars:  Wagner  Com- 
partment. Buffet  and  Standard 
SLitEPING  CARS, 

rOBMINO 

THE  FINEST  TRAINS  IN  AMERICA 
OR  THE  WORLD. 

Th«  SUPERB  TRACK  and  UNRIVALED  MA- 
CHINERY and  EQUIPMENT  permit  the  HIGHEST 
SPEED  with  PERFECT  SAFETY. 

It  Is  the  only  line  which  lands  Its  passengers  at 
the  Grand  Central  Depot  In  the  heart  of  the  great 
einr  of  New  York,  which  is  an  advantage  IN  TIME 
GVER  OTHER  ROUTES. 

The  Indianapolis  offices  of  this  Qreat  Line  are 
located  at 

.       NO.  1  EAST  Washington  St. 
^^   36  Jaokson  plaoe. 
'^^     massaohu3ett3  ave. 

and  the  UNION  STATION,  where  tickets  can  be 
procured  to  all  parts  of  the  UNITED  STATES  and 
CANADA  and  MEXICO,  at  the  lowest  current  rates, 
full  information  as  to  routes,  conditions,  connec- 
tions, etc. 
OSCAR  O.  MURRAY,  3d  Vice-President. 

D.  B.  MARTIN.  Gen'l  Pass,  and  Ticket  Agent. 
H.  M.  BRONSON,  Ass't  Qen'l  Pass.  Agt., 

Indianapolis,  ind. 


JusTtT 


♦  ♦  ♦  ♦ 


ENTITLED  TO  IT 


That  the  traveling  public  appreciate  the  efforts 
of  railroads  that  cater  tu  their  safety  and  wants.  Is 
clearly  evident  from  the  constant  inerease;4n  the 
passenger  business  of  the 

GINGINNATI,  HAMILTON 

AND  DAYTON  RAILROAD, 

This  line  is  deservedly  popular,  as  they  spare  ne 
expense  in  putting  and  keeping  their  roadbed  and 
track  in  strictly  llrst-class  condition,  and  as  for 
train  service,  the  Pullman  Vestibule  Trains  run 
between  Indianapolis  and  Cincinnati  and  Chlcaao 
and  Cincinnati  are  justly  entitled  to  be  called  **tne 
finest  on  earth."  This  road  is  also  the  favorite 
route  between  Indianapolis  and  Dayton,  Lima, 
Toledo,  Detroit  and  Canada.  In  fact,  if  you  intend 
to  take  a  trip  north,  south  or  east,  do  not  fall  to 
give  them  a  trial .  Direct  connection  without  trans- 
fer in  Cincinnati  for  all  points  in  Kentucky,  Ten- 
nessee, Alabama,  Florida  and  the  South :  also,  for 
Washington,  Philadelphia,  New  York  and  the  East. 

Ask  for  Tickets  via  C,  H.  &  D. 

E.  0.  MCCOBMICK, 

General  Pass,  and  Ticket  Agent, 
Cincinnati,  Ohio. 

H.  J.  Kmbin,  General  Agent, 
Indianapolis.  Ind. 
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THE  "PEKFEGT  W' 

THB  KILN  OF 
THE  PERIOD 


(SERCOMBWS  PATENT) 

DESIGNED   ON   ECONOMIC   AND    "COMMON-SENSE"    LINES   FOR 
BURNING  BRICKS,  ETC.,  LIME  AND  CEMENT. 


PATENTED  IN  ENGLAND,  AMERICA,  FRANCE,  BELGIUM  AND  AUSTRIA 
PATENTS  APPLIED  FOR  IN  GERMANY,  CANADA,  AUSTRALASIAN 
COLONIES,  RUSSIA,  BRAZIL,  CAPE  COLONIES,  ETC^  ETC, 


CHIS  Kiln  is  taking  the  lead  of  all  others.    It  costs  much  less  than  a 
Hoffmann  to  erect.    It  consumes  about  half  as  much  fuel,  and  as  regards 
other  Kilns,  it  saves  80  per  cent.,  and  there  is  perfect  control  of  the  fire. 
It  bums  ALL  HARD  Bricks  with  two  cwt.  dust  coal  to  the  1,000,  and  gives 
NO  WASTE.    It  will  produce  about  70  per  cent,  facings,  and  it  will  effectually  dry 
Bricks,  etc.,  however  wet,  with  the  waste  heat  from  the  cooling  chambers. 

Over  800  Firms  in  England,  America,  Canada,  Austria,  Russia,  Belgium,  etc.,  have 
oorresponded  with  us  in  six  months,  showing  the  need  there  exists  for  such  a  Kiln.  A 
large  number  of  new  Kilns  are  being  erected,  and  many  Hoffmann's  and  other  Chamber 
Elilns  are  being  converted  to  our  system  in  England.  Three  Hoffmann's  are  being  con- 
verted and  a  new  one  erected  in  Austria  (the  home  of  Hoffmann's) ;  also  five  im 
America. 

FOB  PULL  PARTICULAE8  APPLY  T6 

SERCOriBE,  OSMAN  &  WARREN, 

NAMES  AND  ADDRK33KS  EX^OUlU,    DEV0]I,   EHGIlIlU). 

ippu^Tlor.""  **." .         PYJffi  *  CO-  1123  YOUGB  ST.,  T(MH>1IT0,  CMHDIL 
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The  Eudaly 

SQUARE  DOWN-DRAFT  KILNS 


IMPROVED 


The  Round  Kilna,  while  built  on 

the  BAMS  PLAN  OF  CONSTRUCTION  U 

the  8QUABB  Kiln,  la  better  adapted 
to  planta  of  smallib  daily  capacity, 
and  etpeciallj  sswxb  pips  and  fibb 

.BBICK. 


This  is  a  Down-Draft  Kiln,  built  either  round  or 
square  and  of  any  desired  size. 

These  Kilns  are  better  adapted  to  a  large  output 
than  any  kiln  in  use  where  all  hard  brick  is  desired. 

The  Kiln  is  peculiar  in  this :  The  Constnictioo 
is  such  that  the  heat  can  be  driven  to  any  part  of  the 
kiln  at  will. 

While  this  is  a  Down-Draft  Kiln,  a  part  of  the 
heat  can  be  taken  to  the  wares  in  the  bottom  direct 
when  desired. 

It  has  no  equal  for  all  hard  brick  and  uniformity 
in  burning. 


Having  built  a  large  number  of  plants,  we 
are  warranted  in  offering  this  system  on  a 


VERY  HIGH  GUARANTEE. 

We  make  a  specialty  of  laying  out  and  building  press  brick  and 
street  paving  brick  plants.     Address, 

W.  A.  Eudaly 


OINOINNATI,  OHIO.: 
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FOR  MAKING  ROAD  METAL  USE  THE 


GATES  ROCK  AND  ORE  BREAKER 


ipeat  Saylsff  In  Power.  AfUmtable  to  any  Doffree  of 
eness.  The  principle  inyolyed  in  this  Breaker  acknowledged 
>e  the  greateat  fnocen  eyer  introdnoed  into  Btonebreaking 
ihinery.  The  Oatea  Breaker  haa  made  more  railroad  hallaat 
road  metal  than  all  other  kinds  of  breaken  combined. 
Univepsally  Adopted  by  Mining  Companies.  Many 
^  Hundpods  Used  by  Railway  Companies.  WUl  fnr- 
m  niah  a  thonaand  referenoea  from  Contractors,  Street 
7     Supeiintendenta,  Mines,  Cement  Mannfactnrers,  etc. 


Also  MANUFAGTCRE  THE  CORNISH  ROU^  PULTERIZER 


OAPAOITY  IN  TONS  OP  2.000  POUNDS. 

SiseO 2  to    4tonBperhonr 

Sise  1 4to    8  tons  per  honr 

Size  2 6  to  12  tons  per  hour 

SiseS lOto  20  tons  per  honr 

Sise4 15  to  ao  tons  per  honr 

Size  5 25to  40  tons  per  hcnr 

Size  6 80  to  60  tons  per  honr 

Size  7 40  to  75  tons  per  honr 

Sizes 100  to  150  tons  per  honr 

Passing  2}4  in.  ring,  according  to  character 
and  hardness  of  metal. 


Fine  Cmshlng  Planta,  Concentrators  and  other 
Mining  Machinery.    Address  for  Catalogne 

Gates  Iron  Works, 

50  R  SOUTH  Clinton  St.. 


78a  Qneen  Victoria  St.,  London. 
186  Liberty  St.,  New  York. 
287  Franklin  St.,  Boston,  Mass. 


CHICAGO. 


Road  Makers. 

PORSTCR'S  PATENT 

ROCK  BREAKER 

POR   MACADAM 

Properly  cubed.  No  gear  wheel  to 
break.  Product  10  to  200  tons  per 
day,  according  to  siae.  Over  1550  in 
use.  For  coabsb  or  fxnr  crubhinq. 
Does  the  work  of  any  other  breaker 
with  %  the  power  and  ^  the  expense 
for  keeping  in  repair.  Mounted  on 
iron  trucks.  Only  manufacturer!. 
Correspondence  solicited.  Mention 
this  paper .^^^  ^H 

r>,TOTTENA;  HOGG  FOUNDRY  CO., 
■■^~'     Mfrs.  Rolling  Mill  Machinery, 
Pittsburgh,  ?▲. 


For  Back  Numbers 

PR^INO    RND    31ICUNIOIPRL 
eNOINeBRINO. 

Send  us  a  list  of  yours. 

Municipal  Engineeping  Co., 
Indianapolis. 


^e  stomach,  llrer  anS^web,  andf 
purify  the  blood;  are  eafe  and  effeo-e 
toal  ;the  best  medioiiie  known  for  f 
Indigestion,  biliousneas.  headache,  f 
conmipation,  dyspepsia,  chronic  f 
liTcr  troubles,  dysentery,  bad  com-  f 


plezlon,dlasine88,offen8ire  breath 
..      —  and  all  disorders  of  the  stoniaoh,^ 

liver  and  bowels.  One  tabnle  irlTes  Immediate  re-X 
Uet.  Take  one  at  meal  time.  Sold  by  DroCTrlsta.  AS 
trial  bottle  sent  by  mall  on  receipt  of  15  cents  e 

RIPAira  CHEMICAL  CO.,  10  Spruce  St..  New  Tor*.  ' 
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For  all  Printing  Purposes. 

PRIOBS  7«yODBRKTB 

Estimates  and  specimens  of  work  cheerfully 
furnished  on  application. 


Digitized  by 


Google 


ROLLER  FOR  STREET  PAVING. 


-FOR  CATALOOUB  AND  PBICB,  ADDBB88- 


ENTERPRISE  MFG.  CO.,  103  Main  St.,  Columbiana,  O. 
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BLE 

BET  ROLLER 

—  5YSTEM 


& 


PRODUCING 
WONDERFUL 
RESULTS  IN 
BUILDING  PERFECT 
STREETS 

WHAT  IS  KNOWN  AND 
ESTABLISHED  BY  THIS 


STREET  ROLLER  SYSTEM 

Is  a  pro^rtional  diameter, 

Overcoming  the  resistant  and  pulling  forces. 

Explodes  the  old  theory  that  heavier  rollers  produce  better  results. 

Reversible  tongue,  that  results  in  same  action  as  Steam  Rollers,  for  90%  less  lost. 

Anti-friction  roller  bearinn  reduce  the  horse  power  25%,  explains  why  the  five-ton 

roller  has  built  76%  of  the  best  brick  streets. 
The  seven-ton  Surface  Roller  produces  233  pounds  per  lineal  inch,  controlled  by  one  shaft, 
While  the  ten-ton  steam  roller  can  not  exceed  227  pounds,  controlled  by  three  shafts. 
SBB  ROLLER  CHICAQO  AND  SUPBRVISOR'5  ROLLER  AT  WORLD'S  COLUMBIAN  EXPOSITION. 
MACHINERY  DEPARTMENT.  W.  II. 
R.  C.  POPE  OFFICE.  No.  806 

MANPR.  AQBNT.  OHAMBCR  OP  COMMCROe  BUILDING. 

CHICAGO.  ILL.,  U.  S.  A. 


The  Addyston  Pipe  and  Steel  Co. 


..O^N^^^NN'^^n*  O"*®' 


OUR 

IMPROVED 

REVERSIBLE 

ROAD 

ROLLER. 


*  *  COMPACT,  DURABLE  AND  EASY  OF  TRACTION.  •  * 

Axle  moTes  in  roller  bearing!.    Weight  can  be  inoreaied  br  fllling  with  water.    Solid  beads  give 

strength.    The  tongue  can  be  quickly  reversed,  without  detaching.    We  make  all 

weights  and  sizes. .  Write  for  prices. 

CKSX    IRON    CULVERT    PIPE. 
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ERIE  riAGHINE  SHOP 


MANUFACTURBRS  OF  •    •    •    • 


Steam 


♦  ♦  ♦ 

CORNER  TWELFTH 
AND  STATE  STS^ 

Krib,  Pa. 

The  principal  Asphalt  Paving  Companies  in  the  country  are  nsing  these  machinee, 
which  are  pronounced  to  be  the  best  in  the  market. 


HARRISBURG  FOUNDRY 

t^  MACHINE 
WORKS- 


Gtneral  Offiee  and  Works:  HARRISBE6,  PA.,  U.  S.  i 
•THE    HHRRISBURG- 

DOUBLE-ENGINE  ROAD-ROLLER 

NOT  ONLY  A  ROLUBR.  BUT  A  ROAD-MAOHINR. 


Not  How  Cheap,  But  How  Good. 

Now  In  use  in  nearly  One  Hundred  Cities  and  Towns  in  the  United  States. 
SELUNQ  AGENTS: 

W.  R.  FLEWING  &  CO.,  ,    ,    ^      F,  E.  BAILEY,  PniladelpMa, 

New  York  and  New  England.  9.4  -^,,  «^     ii„iiH.»e»  ir<ir«h.»»^ 

NEW  YORK  OFFICE.  Hall  and  Express  Bldg.  ^    ^    ,  ^*  ?.*  '  ^""^•"  Exchange. 

BOSTON  OFFICE,  620  Atlantic  Ave.  H.  E.  BALDWIN,  Cincinnati, 

(Walter  W.  Jones,  Manager.)  PePin  Bldg,  5th  and  Raoe  StS. 
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THE  0.  S.  KELLY  COMPANY, 


Ql3l3TKlr^i=TVST^n    AiJrn 


9Air\noKt  6r  Ohio 
Southwestern 

R/IILRO/lb 


$2  Saved  to  Ne¥  York  aod  Boston 

▲LL  TBAIM8  BUM  THROUGH 

WashlDgtoQ,  Baltlmove  and  Philadelphia 

'*BEST  IN  THE  WORLD:' 

The  B.  it  O.  Southwestern  limited,  an  entirely 
new  train,  Vestibuled,  lighted  with  Pintech  OaB, 
and  hai  the  Anti-Telesoopic  device,  leayes  Cincin- 
nati every  evening  and  the  New  York  Bxpreu 
every  morning.  The  Shortest  and  Best  Equipped 
Line  between  , 

CINCINNATI  AND  COLUMBUS 

Pullman  Parlor  and  Sleeping  Cars, 
time  8^  houn. 

Two  Solid  Trains  to  Pittsburgh, 

Via  Columbus^  Zanenille  and  Wheeling, 
With  Pullman  Buffet  Sleeper  and  Parlor  Cars 


Rates  always  as  low  as  bv  any  other  line,  and  ae 
extra  fsre  for  fast  time  on  limited  vestibnled  trains. 
Ask  for  tickets  via  Cincinnati  and  the  B.  it  O.  R.  R. 


W.  W.  PSABODT, 

Vice-President. 


O.  P.  McCabty, 

Gen'l  Pass.  Agt. 


VOU  Wlltit  (DAKE  HO  IliSTAP 

19  rOV  OOVTBMrLATB  ▲  TKIP  TO 

Chleaffo,  Milwaukee,  St.  Paul,  Minneapolis 
or  any  Nopthwettern  Point, 

By  pnrcbMing  your  llcketa  over  the 

MONON  ROUTE 

I«.  M.  A.  &  C.  R*T. 

The  New  Management  having  entirely  rebuilt  the 
line,  putting  in  over  800,000  new  ties,  miles  of  new 
steel,  new  iron  bridges,  etc.,  etc.  This,  in  connec- 
tion with  elegant  PallsiiaB  Perfected  Safl^ty  Testlkale 
Traias,  composed  of  day  coachbb,  PABLdB  and  dim- 
XNO  CABS  (the  only  line  running  Dinins  Cars  between 
IndianapoUs  and  Chicago),  and  Pullman  Buflfett 
Sleepers,  makes  this 

THE  UNE  betweea  ladflaaapelfls  aad  CUeago, 

also  the  Short  Lflae,  ealy  IMMUes  ladiaa- 

apolfls  to  Chleage. 

Be  sure  and  purchase  your  tickets  via  the 

GREAT  MONON  ROUTE. 

Ticket  Offices,  26  South  Illinois  <itreet.  Maasaehu- 
setts  Avenue  and  Union  Station. 
Jamem  BiJULKB,  I.  D  Baldwin. 

O.  P.  A.,  Ohioago.  D.  P.  A.,  Indianapolis 
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Improved  BrieklBaehinery 


MOLDS,  ENGINES. 

BARROWS,  BOILERS, 

TRUCKS,  SHAFTING, 

OARTS,  RULLEYS,  40. 

ANO  ALL  OISINTE- 

BRIOK'  ORATORS, 

MAKERS'  RERRESS 

SURRLIES.  MA  OHINES. 


THE  NEW  MODEL  QUAKER,  for  making   BUILDING   BRICK,  PAVING  BRICK,  FiRE 

BRICK.    Simple  in  its  construction  but  powerful  in  its  work.    Send  for 

Illustrated  Catalogue  and  Prices. 

Fletcher  &  Thomas,  Indianapolis,  Ind. 

The  Golambiai)  Special  He-Press 

FOR  PAVING  BRICK. 


Made  Exclusively  on  the  Colombiaii. 

Thb  Columbian. 

ALL  LEADING  BRANDS  OR  RAVING  BRIOK  MADE 

IN  THE  U.  S.   ARERRESSED  ON  THIS  MACHINE. 

0.  W.  RAYMOND  &  CO.,  Dayton,  O. 
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(Penfleld  No.  15  Auger  Brick  Machine.) 

A  Good  Balance  Wheel  ♦  ♦  ♦  ♦ 

On^an  engine  preserves  steady  motion  and  is  a  safeguard 
against  stoppage  in  case  a  heavy  load  is  suddenly  added. 
An  imperfectly  balanced  wheel,  however,  may  cause  a 
wreck.     Likewise  in  brickmaking ; 

A  Good  Brick-Machine  ♦  ♦  ♦  ♦ 

Will  impart  steadiness  to  your  business.  Should  unexpected 
financial  loads  come  upon  you,  it  will  help  you  carry  them, 
while  a  poor  machine  would  only  hurry  you  on  to  failure. 

Possession  of  a  reliable,  efficient  outfit  means  more  than 
the  additional  investment  required  to  secure  it.  It  makes  a 
difference  whether  your  plant  is  an  aid  to  success  or  a  con- 
stant drawback. 

If  you  wish  brick-machinery  that  will  impart  regularity  to 
your  output,  we  can  tell  you  how  to  get  it. 

Be  Sure  the  Balance]  Wheel,  Itself, 
is  Well  Balanced. 

J.  W.  Penfield  &  Son, 
Brick  Machinery  Makers, 
willoughby,  ohio,  u.  s.  a. 
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THE  Western 
PAVING  AND  SUPPLY  CO 


■   ■  OONTRAOTOR8  FOR  ■   • 


TRINIDAD  ASPHALT 
SHEET  PAVEMENTS 


The  Standard  Pavement  of  America. 

The  Ideal  Pavement  of  Modern  Times. 

Over  Nine  Million  Square  Yards  in  use  in  the  U.  S. 
It  is  Smooth,  Durable,  Easily  and  Cheaply 
Cleaned,  Cheaply  and  Perfectly  Repaired. 


It  has  in  fifteen  years  raised  the  streets  of  Washington  and  Buffalo 

from  the  poorest  to  the  best  in  the  world. 
It  will  raise  the  streets  of  any  city  that  uses  It  to  the  same  high  grade. 
It  is  the  only  Pavement  that  will  do  it. 

One  hundred  cities  In  the  United  States  are  using  It. 
It  Is  the  only  perfeot  Sanitary  Pavement. 
It  enhances  the  value  of  abutting  property  as  muoh  as  It  improves 

the  city  using  it. 
There  is  a  greater  percentage  of  Trinidad  Asphalt  In  first-class 
condition  In  the  United  States  than   of  any   other  standard 
Pavement. 
For  estimates  and  particulars,  address  either  of  our  offices. 


Qerveral  Offices :  36  La  Salle  Street,  GKicago,  III. 
lr\cliar\apolis  Office :    33  Irxgalls  Block 
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Indiana  Bridge  Company 

UANUirACTUBBRS  OF 

WROUGHT  IRON  BRIDGES, 
IRON  SUB-STRUCTURES, 
VIADUCTS,  /?OOF8  AND  BUILDINGS, 

■■-~-fi"S.S^lS(SkrJ:F.K«..  MUNCIE,  IND. 


Wrought  Iron  High  Trou  Bridge,  one  Span,  210  feet,  over  If  issiaelnewa  Biver,  at  Bbaron,  Delaware  Co.,  Tnd. 

WE  BUILD  ANY  KIND  OF  IRON  BRIDGES  WANTED. 

Can  give  BOtiifactory  reference  to  larger  amount  and  greater  variety  of  work  done  in  Indiana  than 
any  other  Bridge  Company.  We  are  the  only  Company  operating  ahopt  in  the  State.  We  inyite  inipeotion 
•f  onr  ahops  for  efficiency  and  capacity. 

NOTICE  OF  LETTINQS  SOLICITED. 


OVER  TWO  HUNDRED 
OF  OUR  PATENT  LEO 
BRIDGES  IN  USE  IN 
THIS  STATE. 


Above  cut  shows  our  Patent  Leg  Bridge. 


The  Best  Bridge  for  Spans  up  to  70  feet.    We  sell  only 
our  own  Manufacture.    Address  all  communications  to 

Indiana  Bridge  Company,  Muncie,  Ind. 
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PRICE,  25  CENTS  A  NUMBER. 


$2.00  A  YEAR. 
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VRedGHT  IRQN 
BRIDGE  GO. 


IRON  AND  STEEL  BRIDGES, 
GIRDERS,  TURNTABLES, 

BUILDINGS  AND  ROOFS. 

PRICES  MADE  FOR  IRON  WORK  OF  "EUDALY" 
AND  OTHER  FORMS  OF  BRICK  KILNS. 

TRUSS  RODS.  D0LTS  MD  QHlERni 
*  WRODGRT  fflD  CnST-IROn  WORIL 

We  do  not  build  "  any  kind  of  iron  bridges  "  but  the  best  only. 

OFFICE  AND  WORKS,  CANTON,  OHIO. 

PLANS  AND  ESTIMATES  FREE.        WRITE  FOR  ILLUSTRATED  CATALOOUE. 
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LAKE  ASRHALT 


The  Barber  Asphalt  Paving 

Company 

USES 
LAKE  ASPHALT  ONLY. 


The  oldest  and  largest  Asphalt  Paving 
Company  in  the  United  States ;  has  laid  Asphalt 
pavements  in  35  cities  in  the  Union,  on  1,100 
streets  of  a  length  of  422  miles,  or  an  area  of 
6,431,790  square  yards.  It  has  laid  more  pave- 
ments in  fifteen  years  than  all  other  Asphalt 
Paving  Companies  in  Europe  and  America  com- 
bined have  laid  in  thirty  years. 

LeDroit  Building,  Washington,  D.  C. 


GENERAL  OFFICES,  NO.  1  BROADWAY,  NEW  YORK. 


The  Kern  York-  aod  Bermadez  Go. 


Having  acquired  by  purchase  the  largest 
lake  or  deposit  of  Asphalt  in  the  world, 
covering  an  area  of  over  1,000  acres,  situ- 
ated in  State  of  Bermudez,  Venezuela, 
and  having  expended  large  sums  of  money 
in  perfecting  shipping  facilities,  are  now 
prepared  to  sell  and  deliver  a  refined  As- 
phalt of  over  95  per  cent,  purity  and  of 
a  quality  far  superior  to  any  other  for 
paving,  roofing,  etc.  It  will  do.  50  per 
cent,  more  work  than  any  other  Asphalt. 
We  guarantee  its  excellence  and  purity, 
and  Prof.  E.  J.  Be  Smedt,  our  chemist, 
will  give  scientific  and  expert  instruc- 
tions to  parties  using  it. 
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NEW  YORK  AND  BERMUDEZ  00. 

25  BEAVER  STREET,  NEW  YORK. 
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BUSINESS  DIRECTORY. 


ARTIFICIAL  STONE  PAVEMENTS. 
Acme  Paving  Co.,  Colambus,  Ohio. 
A.  Kuhns  <k  Co.,  Dayton,  Ohio. 

ASPHALT. 
H.  &  A.  B.  Aveline  Sicilian  Rock  Asphalt 

Co.,  Catania,  Italy  (postage  6  cents). 
New  York  &  Bermudez  Co.,  N.  Y.  City. 
New  York  Mastic  Works,  New  York. 
The  Sicilian  Asphalt  Paving  Co.,  New 

York. 
Standard  Asphalt  Co.,  Bakersfield,  Cal. 
E.  Thiele,  New  York,  N.  Y. 

ASPHALT  PAVEMENTS. 
New  York  Mastic  Works,  New  York. 
The  Barber  Asphalt  Co.,  New  York  City. 
SchiUinger  Bros.,  Chicago,  111. 
The  Sicilian  Asphalt  Paving  Co.,  New 

York. 
Warren-Scharf  Asphalt  Paving  Co.,  New 

York  and  Cincinnati. 
The  Western  Paving   and  Supply  Co., 
Chicago  and  Indianapolis. 
BANKERS. 

W.  J.  Hayes  A  Sons,  Cleveland,  0. 
BRICK  FOR  PAVING. 
Porington  Paving  Brick  Co.,  Galesburg, 

m. 

The  Ohio  Paving  Co.,  Colambus,  Ohio. 

The  Shale  Brick  Exchange,  Canton,  0. 

The  Wabash  Clay  Co.,  Veedersburg,  Ind. 
BRICK  KILNS  AND  DRIERS. 

The  Bonnot  Co^  Canton,  0. 

W.  A.  Eudaly.  Cincinnati,  Ohio. 

E.  M.  Pike,  Chenoa,  111. 

Sercombe,  Osman  &  Warren,  Exmouth, 
Devon,  England,  and  Pyne  &  Co.,  To- 
ronto, Canada. 

The  Sharer  Dryer  and  Construction  Co., 
Philadelphia,  Pa. 

Standard  Dry  Kiln  Co.,  Louisville,  Ky. 
BRICK-MAKING  MACHINERY. 

Anderson  Foundry  and  Machine  Works, 
Anderson,  Ind. 

The  Bonnot  Co.,  Canton,  Ohio. 

Chambers  Bros.  Co..  Philadelphia,  Pa. 

Decatur  Leader  Mfg.  Co.,  Decatur.  111. 

The  Fate-Gunsaullus  Co.,  Plymouth,  0. 

Fletcher  &  Thomas,  Indianapolis,  Ind. 

E.  M.  Freese  Sc  Co.,  Galion,  Ohio. 

The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 

J.  W.  Penfield  A  Son,  Willoughby,  Ohio. 

C.  W.  Raymond  &  Co.,  Dayton,  Ohio. 
The  Sharer  Dryer  and  Construction  Co., 

Philadelphia,  Pa. 
The  Simpson  Brick  Machinery  Company, 

Chicago,  111. 
Taplin,  Rice  &  Co.,  Akron,  Ohio. 
The  U.  S.  Brick  Press  Co.,  Chicago,  111. 
The  Wallace  Mfg.  Co.,  Frankfort,  Ind. 
Wellington  Machine  Co.,Wellington,  0. 
BRICK-YARD  SUPPLIES. 
Anderson  Foundry  and  Machine  Works, 

Anderson,  Ind. 
The  Bonnot  Co.,  Canton,  Ohio. 

D.  J.  C.  Arnold,  New  London,  Ohio. 


BRICK-YARD  SUPPLIES-Continued. 
Chambers  Bros.  Co.,  Philadelphia,  Pa. 
Fletcher  &  Thomas,  Indianapolis,  Ind. 
Frey-Sheckler  Co.,  Bucyrus,  Ohio. 
Germania  Supply  Co.,  Covington,  Ky. 
J.  W.  Penfield  &  Son,  Willoughby,  Ohio. 
The  Sharer  Dryer  and  Construction  Co., 

Philadelphia,  Pa. 
Walworth  Run  Foundry  and  Mfg.  Co., 

Cleveland,  Ohio. 

BRIDGES. 

Indiana  Bridge  Co.,  Muncie,  Ind. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 

CEDAR  BLOCKS. 

Ross  Sapless  Block  Co.,  Chicago,  111. 
CHEMICAL  TESTS. 

J.  S.  Cary.  Chicago,  111. 

Pittsburgh   Testing   Laboratory,  Pitts- 
burgh, Pa. 

CLAY-WORKING  MACHINERY. 

The  Bonnot  Co.,  Canton,  Ohio. 

The  Fate  Gunsaullus  Co.,  Plymouth,  0. 

The  Sharer  Dryer  and  Construction  Co., 
Philadelphia,  Pa. 
COAL  TAR  PRODUCTS. 

Western  Chemical  Co.,  Indianapolis,  Ind. 

CONCRETE  PAVEMENTS. 

Rhode  Island  Concrete  Co.,  Providence, 
R.  L 
CONVEYORS. 

C.  O.  Bartlett,  Cleveland,  0. 
CRUSHERS,  ROCK  AND  ORE. 

F.  C.  Austin  Mfg.  Co.,  Chicago.  111. 

Gates  Iron  Works,  Chicago,  111. 

Totten  <fe  Hogg  Foundry  Co.,  Pittsburg, 
Pa. 
CIVIL  ENGINEERS. 

Latham  Anderson,  Cincinnati,  Ohio. 

F.  T.  Aschman,  Pittsburgh,  Pa. 

C.  P.  Chase,  Clinton,  Iowa. 

F.  A.  Dunham,  Plainfleld,  N.  J. 

Arthur  S.  Hobby,  Cincinnati,  Ohio. 

Olin  H.  Landreth,  Nashville,  Tenn. 

E.  F.  Layman,  Cincinnati,  Ohio. 
Hiram  Phillips,  St.  Louis,  Mo. 
Alexander  Potter,  Clean,  N.  Y. 
Frank  B.  Rae,  Detroit,  Mich. 

S.  H.  Shearer,  Indianapolis,  Ind. 
J.  A.  Stewart,  Cincinnati,  Ohio. 
Wickenden  &  Clark,  Toledo,  0. 
DUMP  WAGONS. 

F.  C.  Austin  Mfg.  Co.,  Chicago,  111. 
ENGRAVERS. 

H.  C.  Bauer,  Indianapolis,  Ind. 

Chas.  A.  Nicoli,  Indianapolis,  Ind. 
FUEL  GAS. 

Wm.  Waplington,  Philadelphia,  Pa. 
MeADAM  AND  CONCRETE  STONE. 

Chicago  Union  Lime  Works  Co.,  Chicago, 
111. 
MUSICAL  INSTRUMENTS. 

Lyon  &  Healy,  Chicago,  111. 
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Duld  be  in  Every 
unicipal  Library. 

Paving  and  Mu- 
:IPAL  Engineerinq 
>ut.  Should  be  In 
TV  municipal  library 
;  In  the  office  of  ev- 
Board  of  Public 
irks.  — Detroit  Free 


RROrESSIONAL  OARDS, 

ALEXANDER  POTTER,  C.  E. 

ASSOO.  M.  AM.  SOO.  O.  C. 

WATER,  SEWERS,  PAVEMENTS, 

Hsao  OrriOB.  1S7  Buoaoway,  Nbw  York  Oity. 

T.  W.  Pbiwkt,  Pres't.  CurromD  Cabbix,  MaiiftK«r. 

L.  H.  HowRLL,  TreM.  David  9oi.as,  AmU  Mgr. 

A.  B.  LoaoLRT,  Sup't  at  Worki,  Lineoln  and  19tb  6ta. 

Chicago  Union  Lime  Works  Co. 

ILAVUrACTUKKBS  07 

CHICAGO  QUICK-LIME, 

McAdam  and  Concrete  Stone. 
ROOM  5,  159  LA  SALLE  STREET,  CHICAGO. 

Batablished  1859.  Telephone,  Main  234. 

F.  A.  DUNHAM, 
Civil  Engineer. 

Special  attention  given  to  the  deaisn  and  eonatrnction  of 
aewerage  syatems.  CONSULTING  BNOINSER  for  paving  of 
every  description  and  general  municipal  improvements. 

MAIN  OrrioB,  No.  11  Park  avbnub. 

PLAINFIELD,  N,  J. 

HIRAM  PHILLIPS, 
CotiBulting  Engineer 

*        810  OLivK  Strkkt,  St.  Louis.  Mo. 

Extended  experience  In  teiclng  all  klndt  of  pav- 
ing material!,  plane,  estlmatea  and  epeciflcatloni. 

ANDREW  ROSEWATER,  C.  E. 

M.  AM.  SCO.  O.  C. 

Engineer  Municipal  Public  Works 

SKWKRAGK  A  SPECIALTY. 

494  Bib  Building,  OMAHA,  NEB. 

W.  J.  Hayes  &  Sons,  Bankers 
•  Municipal  Bonds* 


Olbvbland.  O.        Nbw  York,        BoeroN,  Mass. 

ID  WALL  STRKKT. 

S.  H.  SHEARER, 
Civil  Engineer, 

BBIDOE8,  8EWES8,  PAVEMENTS. 

33  INOALLS  Blook.  Indianapolis,  Ind. 

E  F.  LAYMAN, 
CIVIL  AND  SANITARY  ENGINEER 

Rooms  17-18, 64  W.  Sd  St.,  Cincinnati,  0. 
Surveys,  plans  and  speciflcations  for  Sewerage, 
Drainage  and  Water  Supply.  Special  attention 
paid  to  Payements  and  general  city  and  village 
improvements;  also  Surveying  of  city  and  Subur- 
Wn  property. 


RRORESSIONAL  OARDS. 

L^imiv^ 

M.  AM.  soo.  o.  K. 

Landscape  Architect 

Booms  49  and  M  Johnston  Buildings, 
CiNOiNNATi.  Ohio. 

Sanitary  Engineering.  Improvement  of  Towns  and 
Suburban  Property. 


J.   S.   GARY, 


1839  Unity  building. 


OHIOAGO.  ILL. 


,  Speciflcations  and  Estimates  for  and  8a- 
astruction  of  Bridges,  Foundations,  Pave- 
and  all  kinds  of  Monictpal  Improvements. 


All  elasses  of  chemical  tests  and  analyses.  In- 
cluding ores,  metals,  days,  building  stones,  gases 
and  tecnnical  products.  Specialty— Sanitary,  boil- 
er and  mineral  water  analyaes  for  those  IntendlBg 
to  establish  water-works,  manufactories,  etc.  Sam- 
pling of  mines  and  deposits  of  ores  and  minerals. 

WICKENDEN  &  CLARK. 
CIVIL   ENGINEERS 

Prepare  Plans ^    . 
perintend  the  construction 
ments.  Sewerage  and  all  kiz 

Room  34  Law  Building,  TOLEDO,  OHIO. 

M.  Am.  Soo.  C.  E.  M.  Am.  Soo.  M.  B. 

CLIN  H.  LANDRETH, 

Nashvillk,  TKNN. 

Cotieulting  Engineer 

Water-works,  water  power,  drainage,  reclamation,  im- 
provement of  highways  and  street  paving. 

Examinations,  expert  tests,  reports,  designs,  spedflca* 
tions  and  estimates. 

F.  T.  ASCHMAN,  Ph.  B. 

ANALYTICAL  AND  CONSULTING  CHEMIST 


Prof,  of  Chemistry  at  the  Pittsburgh  College  of  Phaxmaey. 

tly  and  accurate!] 
and  water  pipa  a 


Analysis  and  Assays  of  all  kinds  promptly  and  accurately 

"    imination  of  paving  material  and  water  pipe  a 

Consulting  and  advice  on  chemical  proc«saes  and 


made.    Examination  of 

specialty        ^  „ _ 

manufactures.    Correspondence  solicited. 


FRANK  B.  RAE, 
Electrical  Engineer, 

4a  WILOOX  STRBBT.  dktroit,  mioh. 

Dynamos,  Motors  and  Special  Apparatus  designed 
for  Manufacturers.  Tests  and  Reports  upon 
Steam  and  Electric  Power  Plants.  Engineering 
In  Installation  of  Electric  Street  Railway,  Mu- 
nicipal and  Private  Lighting. 

ARTHUR  S.  HOBBY, 
CIVIL  AND  SANITARY  ENGINEER 

No.  227  MAIN  3TRBBT. 

CINCINNATI.   OHIO. 


Sewerage  Systems  for  Cities  and  Villages  designed 
and  their  construction  superintended. 

Design  and  construction  of  manufactories. 

Foundations  for  heavy  buildings,  and  for  engines 
and  machinery. 

Foundations  in  bad  ground  or  in  water. 
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BUSINESS  DIRECTORY  CONTINUED. 


PATENTS,  SOLICITORS  OP. 
HopkinB  &  AtkinB,  Washington,  D.  C. 
Geo.  E.  Lemon,  Washington,  D.  C. 
y.  H.  Lockwood,  Indianapolis,  Ind. 

PAVING  BLOCKS. 

The  Dun-Perley  Co.,  Columbus,  0. 

Cincinnati  Paving  Block  Co.,  Cincin- 
nati. 0. 

Geo.  £.  Briggs,  Pittsburgh,  Pa. 

C.  L.  Baird,  Columbus,  Ohio. 

The  Ohio  Paving  Co.,  Columbus,  Ohio. 

The  John  Porter  Co.,  New  Cumberland, 
W.Va. 

The  Ross  Sapless  Block  Co.,  Chicago,  HI. 

The  Shale  Brick  Exchange,  Canton,  O. 

The  Wabash  Clay  Co.,  Veedersburg,  Ind. 

PAVING  BRICK. 
The  John  Porter  Co.,  New  Cumberland, 

W.Va. 
Patton  Vitrified  Brick  Co.,  Cloverport, 

Ky. 
The  Wabash  Clay  Co.,  Veedersburg.  Ind. 
Purington  Paving  Brick  Co.,  Galesourg, 

ni. 

The  Ohio  Paving  Co..  Columbus,  Ohio. 
The  Shale  Brick  Exchange,  Canton,  0. 

PAVING  PITCH. 
Forest  City  Chemical  Co.,  Cincinnati,  0. 
The  Western  Chemical  Co.,  Indianapo- 
lis, Ind. 

PORTLAND  CBMBNT. 
Columbus-Portland  Cement  Co.,  Colum- 
bus, 0. 
South  Bend  Cement  Co.,  South  Bend,  Ind. 
E.  Thiele,  New  York,  N.  Y. 

RAILROADS. 

B.  &  0.  Railway. 
"Big  Four"  Route. 
Burlington  Route. 

C.  H.  <k  D.  Railway. 
Monon  Route. 


RIPANS  TABULBS. 
Ripans  Chemical  Co.,  New  York,  N.  Y. 

ROAD  If  ACHINBRT. 
F.  C.  Austin  Mfe.  Co.,  Chicago,  111. 
Ewald  Over,  Indianapolis,  Ind. 

ROAD  ROLLBRS. 

The  Addyston  Pipe  and  Steel  Co.,  Cin- 
cinnati, 0. 

F.  C.  Austin  Mfg.  Co.,  Chicago,  HI. 

Enterprise  Manufacturing  Co.,  Columbi- 
ana, O. 

Erie  Machine  Shops,  Erie,  Pa. 

Harrisburg  Foundry  and  Machine  Works, 
Harrisburg,  Pa. 

The  0.  S.  Kelly  Co.,  Springfield,  Ohio. 

Ewald  Over,  Indianapolis,  Ind. 

R.  C.  Pope,  Chicago,  ill. 

SBWBR  PIPE. 

Sharon  Clay  Mfg.  Co.,  Sharon,  Pa. 

SIDBWALK  TILE. 
The  Dun-Perley  Co.,  Columbus,  Ohio. 

SEWER  RINGS  AND  COVERS. 
F.  C.  Austin  Mfe.  Co.  Chicago.  HI. 
Ewald  Over,  Indianapolis,  Ind. 

STREET  SPRINKLERS. 
H.  G.  Stiebel,  Sr.,  Cincinnati,  Ohio. 

STREET-SWEEPERS. 

F.  C.  Austin  Mfg.  Co.,  Chicago,  HI. 
H.  B.  Knight,  Toledo,  0. 

TAR  HEATERS. 
The  O.  S.  Kelly  Co.,  Springfield,  Ohio. 

TURN-TABLES. 
The  Frey-Sheckler  Co.,  Bucyrus,  Ohio. 
The  Sharer  Dryer  and  Construction  Co., 

Philadelphia,  Pa. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohio. 

VIADUCTS. 
Indiana  Bridge  Co.,  Muncie,  Ind. 
Wrought  Iron  Bridge  Co.,  Canton,  Ohi«. 


BRICK   PAVEMENTS 

BT 

C  p.  CHASE,  Civil  Engineer,  Clinton,  Iowa. 

Fall  Instraotlong  from  the  beginning,  with  com- 
plete tpedflcatlong.  ... 

The  moft  nteful  and  reliable  hand  book  to  be 
obtained.   Prloe.  One  Dollar. 


Pittsburgh  Testing  Laboratory, 

lie  WATKR   3TRCCT, 

Pittsburgh.  Pa. 

8pxciALTiB8--Chemioal  teitiof  all  kinds ;  Inspee- 
tlon  of  water  pipe;  testing  of  brick  and  paving 
materials ;  inspection  of  stmctoral  material. 


Special  to  Engineers 
and  architects! 

It  will  pay  yon  to  investigate 

THE  BRIQQS 
LOOK-JOINT  BRIOK 

And  secure  contract  to  or- 
ganize a  company  in  terri- 
tory not  taken.  Brick  pat- 
ented in  the  United  States 
and  foreign  countries.  Other 
patents  applied  for.  Send 
stamp  for  new  M-page  man- 
ual to 

GEO.  E.  BRIQQS. 


PITT3BU  ROH,  PA. 
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California  Asphalt 


8KND  FOB  CmCULXB 
AND  SAMPLBS. 


•# 


FOR  STREETS,  SIDEWALKS  AND   COURTS, 
RESERVOIRS,  FLUMES  AND  DITCHES, 
FLOORS  OF  WAREHOUSES,  CELLARS,  STABLES, 
BREWERIES,  CAR  SHEDS, 
ENGINE  ROOMS  AND  FOUNDATIONS, 
Coating  of  Piles,  Bridge,  Dock  and  Tunnel  Timbers. 
Intentltial  Filling  of  Stone,  Wood  and  Briok  PaTementi. 


Mined  and  Refined  by  Tlie  Standard  Asplialt  Co..  Bakersfield,  Cal. 
The  Sicilian  Asphalt  Paving  Co. 


#<%%^»%^%%>  OONTRAQTORS  POR 


COMPAGNIE  GENERALE 

des  Ispbaltes  de  France,  117  QoaI 

Yalm J,  Paris. 


SICILIAN  AND  GERMAN  ROCK 
ASPHALT  STREET  PAVEMENTS 


TRINIDAD  "LAKE"  ASPHALT 
STREET  PAVEMENTS 


LIMMER  ROCK  ASPHALT 
FLOORS.  PAVEMENTS  and 
ROOFS.  FOR  BREWERIES, 
ICK  HOUSES,  WAREHOUSES. 
OELLARS.  STABLES,  YARDS. 
SIDEWALKS.  ETO. 


I 


Sole  PMprieten  of  Ue 

HlaeeefSeTMel, 

▲ipiielte  Mine  Ownen, 

alMetBmg«ie,ete. 


ZINSSER'S  PATENT  INSUl 
TION  FOR  WALLS  OF  ICE 
HOUSES.  KTO. 


•'%%%^/%/V%^ 


? 


SICILIAN  AND  GERMAN  ROCK 
ASPHALTS  FOR  STREET 
PAVEMENTS 


SICILIAN.  LIMMER  and  VOR- 
WOHLE  ROCK  ASPHALT 
MASTIC 


W.  H.  Delano,  Director;  Leon  Malo,  Con.  Eng. 
Works  in  the  United  States :  Huntbe's  Point,  L.  I. 

▲robltecti  and  Englneen  are  reqneeted  to  specify 
lor  Seyssel  Rock  Asphalte,  for  sidewalks,  fireproof 
roofs,  water-tight  floors,  sanitary  cellars,  etc. ;  also 
Compressed  Rock  Asphalte  for  roadways.  For  esti- 
mates, apply  to  N.  Y.  MASTIC  WORKS. 
86  Broadway,  New  York. 


SGHlIiItlHGEt{  BtjOTHEl^S, 

K3   FOR    •     •     • 

ASPHALT 


OONTRAOTOR3   FOR    • 


CRUDE  AND  REFINED  TRINIDAD 
ASPHALT 


PAVEMENTS 


Mk%/%%/%/«/%%' 


For  estimates  and  full  Information  apply  to 

The  Sieiliao  Aspklt  Paying  Co. ,  Tunes  Bldg.,  N.  Y 


192-94  NORTH  MORGAN  ST. 

Eastern  Offices  at  Cincinnati,  ClcTeland,  Detroit 
and  Toledo,  Ohio, 


THE  WABASH  CLAY  COMPANY, 

MANUFACTURERS  OF  THE  COLUMBIAN  PAVEMENT, 
PAVING  BRICK  AND  BLOCKS,  BUILDING  BRICK, 
FIRE  BRICK  AND  GROUND  FIRE  CLAYS. 


We  have  a  large  capacity  and  a  modern  and  thoroughly  equipped  plant. 
Our  goods  are  standard  for  quality  and  finish. 

SAMPLES  AND  PRICES  SENT  ON  APPLICATION. 

OFFICE  AND  WORKS  AT  VEEDERSBURGH,  IND. 
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The  Best 

Paving; 

flaterial 

♦    ♦    ♦    ♦ 

Its  Record  Proves  It. 


O' 


^YER  half  a  million  square  yards  laid  tinoe  1884. 
Not  one  dollar  expended  lor  repairs  to  dale. 

Extract  from  letter  of  City  Engineer :  **We  have  osed 
only  the  'Sapless  Blocks'  since  1884.  All  the  pavements 
laid  with  the  'Sapless  Blocks'  are  in  good  condition,  and 
have  ncYcr  had  a  dollar's  worth  of  repairs  on  them  to 
dsto,  and  I  see  no  reason  why  they  will  not  last  for  years." 

KsHistw  furnished  and  paving  done  complete.   We 
guarantee  our  woik«   Correspondence  solicited. 
We  manufacture  a  superior  grade  of  cedar  shingles  also. 

THE  ROSS  SAPLESS  BLOCK  PATINfi  COHPANT. 

Chicaoo  Omos, 
a08  Phbnix  Bum. 


HiADQUUtTKBS  AT 

Y  Saginaw,  Mich. 


Hayden'i 
Street  Paving  Block 

Encaustic  Sidewalk 


OOmiKSPONDKNOK  SOLIOITKO 

THE  DUN-PERLEY  COMPANY 

OOLUMBUS.  OHIO. 


^Tile 


NEW  CUMBERLAND,  IV.  VA. 


MAN UFAOTU HERS  OF 


VITRIFIED  BRICKS  AND  BLOCKS 

•    •    •  FOR  3TRBET3  AND  ROADWAYS  •    •    • 

Regarding  capacity  of  output,  uniformity  of  material,  and  durability  under  actual  test  of  serTice 
we  ask  investigatiou. 


The 


MANUFACTURED  FROM  THE  CELEBRATED 
HOCKINQ  VALLEY  CLAYS. 


"East  Clayton 


^^ 


Works  Looatbd  at 

NCLSONVILLC. 
CHIO    •     •     • 


Paving  Block 


CORRESPOXDENCR  SOLICITED. 


Address  C.  L  BAIRD,  Sec'y  and  Treas.,  care  Standard  ConstructioD  Co.,  Columbus,  Ohio. 
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GALESBdRG 


PAVING  BRIGK 


The  demand  for  these  Celebrated  Brick  has  hitherto  far  exceeded 
the  supply.  By  the  erection  of  one  of  the  largest  and  most  complete 
plants  in  the  country,  THE  PURINGTON  PAVING  BRICK  COM- 
PANY  expects  to  be  able  to  furnish  these  Brick  in  any  desired  quantity, 
and  to  fill  all  orders  promptly  and  satisfactorily. 


PRICKS  AND  SAMPLES  FURNISHED  ON  APPLICATION  TO 

Purington  Paving  Brick  Co. 

FIRST  NATIONAL  BANK  BUILDING, 
QALESBURG.  ILL. 


THE  HALLWOOD  PAYING  BLOCK 

The  best  manufactured  Paving  Material  in  use. 

Thirty   miles   of  street  paved   with  it   in   Colimibus,   Ohio,   and 

half  as  much  more  in  other  cities. 
Next    to    Stone   in  durability,   next  to  Asphalt   in  producing  a 

smooth  and  quiet  driveway,  while  the  cost  is  less  than  either. 
Send  for  Circular. 

THE  OHIO  PAYING  CO.,  80  NORTH  HIGH  ST.,  GOLUHBUS,  OHIO 


W.  8.  Williams,  President.  H.  8.  Bbldbn,  Vioe-President. 

M.  C.  Babbsb,  Seo'y  and  Treo.  W.  B.  Daobr,  Gen'l  Sales  Agent. 

ANNUAL  OARAOITY.  eO.OOO.OOO  BRIOK. 

The  Shale  Brick  Exchange 

MANUFACTURERS  OF 

YMied  Street  Paving  Brick  and  Block 

SIDEWALK,  SEWER  AND  BUILDING  BRICK. 

c?nSSBri?k Co!''      _  Office,  Room  4  Grand  Opera  House, 

The  Holloway  Paying  Brick  Co.  ^ 

g/C2*S;kco.  ^^^^  CANTON,  OHIO. 

The  Canton  Standard  Brick  Co.  ' 

The  Wayneihargh  Brick  and  Clay  Co. 
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The  WORLD'S  Fair 


NOW  UNFOLDS  TO  THE  ADMIRING  WONDER  OF 
NATIONS,  UNRIVALED  BEAUTY  AND  COLOSSAL 
GRANDEUR.  SUCH  PERFECTION  AS  ATTAINED  IN 
SCIENCE,  ART  AND  MECHANICAL  CONSTRUC- 
TION THE  WORLD  HAS  NEVER  VIEWED  BEFORE. 


I A  PARALLEL 


INSTANCE  THAT  DEMANDS  THE  ATTENTION  OF 
BRICK-MAKERS  IS  THE  PERFECTION  NOW  REACHED 
IN  THE  CONSTRUCTION,  OPERATION  AND  PRAC- 
TICAL EFFICIENCY  OF 


The  Standard 


PATENT 


FORCED  DRAFT 
BRICK  DRI 


AS  A  RELIABLE  AND  ECONOMICAL  PAVING  BRICK 
DRIER,  THE  ««STANDAI^D"  HAS  NO  EQUAL.  ITS 
SUCCESS  HAS  BEEN  REMARKABLE,  AND  SCORES 
OF  RECENT  PATRONS  EXPRESS  THEIR  APPRECIA- 
TION IN  THE  STRONGEST  AND  MOST  CONVINC- 
ING TERMS.  LET  US  SEND  YOU  THEIR  EVIDENCE, 
ILLUSTRATED  CATALOGUES,  ETC. 


The  Standard  Dry  Kiln  Co. 

General  Office  and  Salesrooms, 

LOUISVILLE,  KENTUCKY. 
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ASPHALT  PAVEMENTS 


E 


NHANCE  THE  VALUE  OF  ABUT- 
TING PROPERTY  MORE  THAN  ANY 
OTHER  PAVEMENT  KNOWN. 


A  careful  investigation  of  the  effect  of  Asphalt  and  of  Granite 
pavements  on  the  value  of  abutting  property  in  the  city  of  Cin- 
cinnati, showed  the  following  results : 

Average  increase  in  value  of  property,  attributable  to  the 
paving  of  the  streets,  along  three  granite  paved  streets,  as  shown 
by  tax  duplicate,  ^7.26  per  cent 

Average  increase  in  value  of  property,  attributable  to  the 
paving  of  the  streets,  along  three  asphalt  paved  streets,  as  shown 
by  tax  duplicate,  6^.22  per  cent. 

On  Race,  one  of  the  asphalt  paved  streets  referred  to  above, 
the  increased  amount  of  taxes  paid  by  the  property  owners,  due 
to  increase  in  value  of  property  by  the  pavement  of  the  street 
with  asphalt,  is  almost  sufficient  every  year  to  pay  tlie  full 
cost  to  the  city  of  the  pavement. 

Write  for  a  pamphlet  giving  full  account  of  the  investigation. 
The  facts  will  be  of  value  to  you,  whether  or  not  you  favor 
asphalt  pavements. 

Robert  R.  Hefford,  of  Buffalo,  who  has  paid  taxes  for  asphalt 
pavement  on  over  2,503  feet  frontage,  says :  **  In  my  opinion  no 
improvement  will  more  certainly  enhance  the  value  of  real  estate 
than  an  asphalt  pavement.  I  have  always  calculated  that  every 
dollar  thus  laid  out  would  bring  me  back  two  dollars  at  least,  and 
thus  far  have  never  failed  to  realize  my  expectations." 


WARREN-SCHARF  ASPHALT  PAVING  CO., 


81  FULTON  Street,  New  York. 

61  BLYMYER  BUILDING,  CiNCINNATL 
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Paving  and  Municipal  Engineering 


VOLUME  IV.  JUNE,  BIOHTBBN  NINETY-THBBB.  NUMBBB  6. 


SEWAGE  DISPOSAL. 


During  a  recent  visit  to  Europe  I  visited  several  works  for  the 
disposal  and  treatment  of  sewage — both  in  England  and  on  the 
continent. 

I  propose  to  give  first  a  general  outline  of  the  different  methods 
pursued  in  the  removal  of  sewage  from  the  centers  of  population 
and  its  subsequent  treatment  and  disposal;  and  then  give  a  few  of 
the  notes  I  have  made  upon  the  working  of  several  of  the  leading 
processes  abroad. 

For  removal  of  sewage,  the  water  carriage  system,  by  subter- 
ranean pipes  or  conduits,  is  becoming  much  the  most  common 
method  where  there  is  any  organized  system,  as  it  is  certainly  the 
cleanest  and  most  convenient.  In  the  United  States  it  is  practically 
the  universal  method.  It  is  quite  generally  used  in  England  and 
is  being  rapidly  adopted  on  the  continent,  especially  in  Germany. 
This  method  may  be  subdivided  into  the  so-called  ''combined"  and 
separate  systems,  as  to  the  relative  merits  of  which  there  has  been 
so  much  controversy.  In  the  former  not  only  is  the  household  sew- 
age taken  away  by  the  sewers,  but  they  are  made  large  enough  to 
carry  off  the  rainfall  as  well,  and  with  it  much  animal  refuse  from 
the  streets.  The  amount  of  rainfall  to  provide  for,  in  designing 
such  sewers  is  still  a  matter  of  discussion  among  engineers,  involv- 
ing the  questions  of  the  maximum  intensity  of  rainfall,  the  dura- 
tion of  rainfalls  of  different  intensities,  and  the  rapidity  with  which 
the  rain  can  find  its  way  to  the  sewers,  the  latter  depending  upon 
the  slope  of  the  surface,  the  condition  of  the  streets,  whether  paved 
or  unpaved,  and  if  paved  the  character  of  the  pavement.     For  as- 
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sisting  in  the  determination  of  this  question,  as  to  the  amount  reach- 
ing the  sewers,  several  formulas  have  been  constructed  by  different 
investigators — notably  those  of  Burkli-Ziegler,  L  Q=(  1.757  to 4. 218) 
A  r  ^T]    Hawksley,  Adams,  McMarth  and  others.     Very  excessive 

a 

rainfalls,  such  as  only  occur  once  in  several  years,  are  rarely  fol- 
lowed for,  as  they  would  involve  excessive  expense  in  construction, 
and  the  sewers  would  for  ordinary  use  be  less  eflBcient.  With  the 
combined  system  it  has  been  more  common,  especially  in  this  coun- 
try, to  deliver  the  sewage  directly  into  a  flowing  stream,  or  into  a 
lake,  harbor  or  sea. 

In  the  separate  system  the  sewers  may  only  receive  household 
sewage,  no  rain  water  being  admitted ;  in  which  case  it  becomes 
necessary  to  flush  the  sewers  with  the  sewage  itself  by  draining  it 
back  by  drain  flush  gates  at  the  man-holes,  with  water  supplied  by 
hose  from  a  neighboring  hydrant  to  a  man-hole  above  the  locality 
where  the  sewer  is  becoming  obstructed — or,  what  is  now  the  best 
practice,  by  automatic  flush-tanks,  which  discharge  at  regular 
fixed  intervals  into  the  upper  ends  of  the  branch  sewers  a  sufficient 
quantity  of  water  to  ordinarily  keep  the  system  clean.  The  rain 
from  the  roofs  and  back-yajds  of  town  houses  may,  however,  also 
be  admitted,  requiring  in  such  case  less  flushing  water ;  and  this 
is  the  more  common  method  in  England,  where  the  tendency  seems 
to  be  to  allow  more  and  more  rain  water  to  enter  sewers  of  this  class. 
Where  there  is  no  second  system  of  storm  sewers  it  is  certainly  very 
desirable  that  this  limited  amount  of  rain  water  should  be  provided 
for.  Of  the  sewerage  systems  receiving  no  rain  water  whatever, 
Memphis,  Tenn.,  is  a  noted  example. 

Enthusiastic  advocates  of  the  separate  system  claim  that  no  rain 
water  should  ever  be  admitted  and  that  this  system  is  preferable 
everywhere.  But  like  many  other  persons  with  a  single  idea  they 
ride  their  hobby  beyond  all  reason.  There  are  many  places  in 
which  the  separate  system  would  be  the  best  to  adopt  and  even  the 
only  practicable  one — other  cases  in  which  the  combined  system 
would  be  far  the  most  efficient.  Each  case  must  be  studied  by  it- 
self without  prejudice.  Where  the  sewage  can  not  be  turned, 
without  treatment,  into  a  handy  river  or  other  body  of  water,  the 
separate  system  has  an  advantage  in  that  the  sewage  is  not  so 
overburdened  with  water  in  a  rain  storm  as  to  interfere  with  its 
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proper  treatment  at  the  sewage  purification  works.  But  this  re- 
sult may  also  be  accomplished  by  the  combined  system.  When  all 
the  rainfall  is  admitted  to  sewers  the  ordinary  flow  of  sewage  may 
be  taken  by  an  intercepting  sewer,  located  beneath  the  others  and 
ordinarily  crossing  their  paths  near  their  mouths,  the  amount  that 
the  interceptor  is  allowed  to  receive  during  rain  storms  being  regu- 
lated by  the  size  of  openings  connecting  the  two  or  by  positive 
self-acting  gates  controlled  by  floats.  In  order  to  keep  the  size  of 
the  interceptors  within  reasonable  limits,  and  also  to  permit  undue 
dilution  of  the  sewage  to  be  treated,  they  are  only  planned  to  carry 
ordinary  dry  weather  sewage  and  light  rainfall,  heavy  falls  being 
discharged  through  the  old  or  direct  outlets,  the  great  dilution  of 
the  sewage  and  the  usually  short  periods  of  such  discharge  making 
this  method  unobjectionable.  A  common  allowance  of  rain  to  pro- 
vide for  entering  the  interceptors  is  j^  ^^  ^^  ^^^'^  P®^  hour;  and, 
it  may  be  added,  the  first  washings  of  the  streets,  at  the  commence- 
ment of  a  shower,  are  usually  quite  as  foul  as  domestic  sewage, 
and  it  is  quite  as  important  that  they  should  not  be  allowed  to  defile 
neighboring  streams  or  bodies  of  water. 

The  greatest  trouble  experienced  by  this  is  during  long  contin- 
ued rainfalls  of  light  intensity,  which  keep  up  a  flow  of  sewage 
larger  than  usual,  and  yet  not  greatly  diluted.  A  prominent  exam- 
ple of  this  method  of  interception  is  seen  in  the  Boston  system  of 
sewerage,  by  which  the  sewage  is  removed  several  miles  away  to 
Moon  Island,  in  the  harbor,  where  it  is  received  in  a  reservoir,  and 
only  allowed  to  float  out  during  a  portion  of  ebb  tide,  and  extended ' 
series  of  float  experiments  having  shown  that  but  little  of  the  out- 
going sewage  will  return  to  the  harbor  again.  During  heavy 
rains  the  excess  of  rainfall,  but  slightly  mixed  with  sewage,  floats 
out  of  the  old  sewer  mouth  at  the  wharves  of  the  city.  A  similar 
system  has  been  proposed  for  the  city  of  Washington,  which  suffers 
greatly  during  the  hot  weather  of  the  summer,  when  the  Potomac 
river  is  at  its  lowest  stage,  from  the  delivery  of  city  sewage  at 
different  points  on  its  water  front,  where  it  is  carried  up  and  down 
by  the  tide  a  number  of  times,  becoming  more  and  more  offensive, 
before  it  is  able  to  escape  beyond  the  district. 

With  intercepting   sewers  it  frequently  becomes  necessary   to 
pump  a  part,  or  the  whole,  of  the  sewage  on  account  of  the  low 
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level  at  which  they  generally  have  to  be  driven,  as  in  Boston,  Lon- 
don, Berlin,  Paris,  and  elsewhere.  Sometimes  the  configuration  of 
the  ground  permits  the  construction  of  different  lines  of  interceptions 
at  different  levels,  so  that  the  sewage  from  the  higher  ground  can 
be  delivered  at  a  distant  point  of  gravity,  while  that  from  the  low 
level  districts  only  has  to  be  pumped,  as  in  London,  Hcmaburg,  and 
Paris. 

A  modification  of  the  water-carriage  system,  introduced  some 
ten  or  twelve  years  ago,  which  has  found  considerable  favor  abroad, 
and  has  lately  been  introduced  in  a  few  places  in  this  country,  is 
known  as  the  Shore  Hydro- Pneumatic  System,  and  there  are  locali- 
ties where  it  would  seem  to  have  much  value.  Its  object,  where 
sewage  has  to  be  pumped,  is  to  avoid  bringing  all  the  sewers  to 
the  pumping  station,  in  order  to  have  the  sewage  lifted,  but  in- 
stead to  have  the  pumping  done  at  various  points  scattered  over  the 
city,  as  many  as  may  be  necessary  or  convenient,  and  at  the  same 
time  have  the  pumps  all  managed  from  one  engine-house.  This  is 
by  the  agency  of  compressed  air.  When  the  site  of  a  town  is  very 
level,  so  that  sufficient  grade  can  not  be  given  to  sewers  to  keep 
them  free  from  deposit  and  bring  them  all  to  a  common  pumping 
station — which,  it  is  ordinarily  demanded,  should  be  outside — the 
built-up  portion  of  its  territory,  without  making  them  excessively 
deep  as  they  approach  their  terminus.  Much  expense  of  construc- 
tion can  be  avoided  by  this  method ;  such  deep  sewers  in  a  flat  dis- 
trict, moreover,  are  likely  to  require  much  pumping  of  ground 
water,  both  during  their  construction  and  afterwards.  Again,  the 
town  or  city  may  be  built  in  a  number  of  little  valleys,  separated 
by  ridges  or  swells  of  land,  which  would  also  make  much  expensive 
cutting  and  sewer  construction  through  these  ridges,  in  order  to 
bring  the  sewage  to  a  single  pumping  station. 

In  such  cases,  by  the  Shore  system,  the  town  is  divided  into  as 
many  districts  as  may  be  convenient,  and  a  Shore  ejector,  working 
by  compressed  air,  placed  in  a  chamber  beneath  the  street  at  the 
center  of  each  district.  All  the  sewers  of  a  district  are  led,  at  any 
grade  deemed  necessary  and  quite  independent  of  the  grade  of  the 
surface,  to  this  central  point.  The  ejector  works  automatically,  and 
either   delivers   the   sewage  into  a  pipe  under   pressure,  through 
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which  it  forces  it  to  its  point  of  delivery,  or  lifts  it  to  a  sewer  at 
higher  level  in  which  it  flows  by  gravity.  Its  application  is  to 
separate  systems  of  sewerage. 

It  is  claimed  that  the  work  done  by  the  compressed  air  gives 
with  lifts  as  high  as  twenty-five  feet  an  efficiency  of  nearly  49  per 
cent. 

Another  advantage  claimed  for  this  system  is  such  a  complete 
separation  of  the  sewerage  districts  that,  in  event  of  an  epidemic  of 
typhoid  or  other  zymotic  disease  occurring  in  one  of  them,  it  can 
not  be  carried  by  the  sewers  to  any  of  the  healthy  districts.  This 
system  has  been  adopted  at  Winona,  Minn.,  and  also  at  the  Colum- 
bian Exposition  grounds  at  Chicago;  and,  in  order  to  provide  for 
the  crowded  daily  attendance  expected  at  the  latter,  the  ejectors  of 
this  plant  will  have  a  combined  pumping  capacity  of  17,000,000 
gallons  in  twenty-four  hours. 

Besides  the  water  carriage  system  may  be  mentioned  the  Liernur 
system,  by  which  the  foulest  portion  of  the  household  sewage  is 
conveyed  to  the  sewage  disposal  station,  where  the  pumps  are  lo- 
cated, by  a  system  of  iron  sewer  pipes  in  which  a  partial  vacuum  is 
maintained  during  the  day  time.  In  other  words,  the  sewage  is 
sucked  by  this  vacuum,  first  from  a  group  of  houses  to  a  central 
tank  beneath  the  street  (several  local  sewers  delivering  into  each 
tank),  and  second,  from  this  tank  to  the  station.  Only  excreta  and 
chamber  slops  are  provided  for.  A  more  detailed  account  of  this 
will  be  given  gurther  on  in  speaking  of  Amsterdam.  The  system 
has  not  met  with  much  favor  from  its  expensiveness  as  well  as  for 
other  reasons.  It  would  seem,  however,  to  have  a  limited  field  of 
usefulness  in  such  cities  as  Amsterdam. 

A  modification  of  the  Liernur  system,  called  the  Berlin  system, 
has  been  tried  on  a  small  scale  in  Paris,  where  some  three  miles  of 
iron  sewer  mains  were  connected  with  a  pumping  station.  The 
principal  points  of  difference  between  this  and  the  Liernur  system 
are  that  the  partial  vacuum  is  kept  constantly  on  the  street  mains, 
by  night  as  well  as  by  day,  and  that  the  discharge  from  the  dwell- 
ings into  the  sewers  is  entirely  automatic.  In  the  Liernur  system 
the  discharge  from  the  local*  sewers  to  the  street  tanks,  and  thence 
to  the  station,  is  controlled  by  valves  that  are  manipulated  by  a 


Digitized  by 


Google 


818  MUNICIPAL  ENGINEERING. 

street  force  that  during  the  day  patrols  the  district  covered  by  the 
sewers. 

In  the  Berlin  system  the  evacuator,  discharging  the  household 
sewage,  is  generally  located  in  the  house  itself.  The  sewerage 
first  enters  a  small  closed  iron  receiving  tank,  to  screen  out  any  for- 
eign substance  that  might  obstruct  the  pipes.  The  rotation  of  an 
axle  passing  through  the  tank  and  having  arms  of  different  lengths, 
by  a  crank  outside,  serves  to  detect  the  presence  of  any  such  sub- 
stance, which  can  be  removed  by  opening  a  door.  The  rotation  of 
the  arms  also  breaks  up  accumulated  faecal  matter  which  would  not 
otherwise  pass  through  the  wire  screen  in  the  bottom  of  the  tank. 
Adjoining,  and  connected  with  this  tank,  is  the  evacuator,  the  out- 
let of  which  is  closed  by  a  rubber  ball  valve  attached  to  a  float, 
seated  by  the  weight  of  the  float  and  by  the  suction  of  the  discharge 
pipe.  By  the  action  of  the  float  the  evacuator  is  automatically  dis- 
charged whenever  the  sewage  reaches  a  certain  height  in  it.  The 
system  is  said  to  have  worked  satisfactorily,  although  the  cleansing 
of  the  receiver,  especially  after  the  lapse  of  days  and  perhaps  weeks, 
must  be  a  disgusting  operation.  It  was  recommended  years  ago  by 
Mr.  Paul  Gerhard  for  the  sewage  of  Coney  Island,  omitting  the 
receiver,  which  he  did  not  think  would  be  needed  there  with  the 
conditions  prevailing. 

The  old  pail  system  for  removing  fsecal  matter  from  houses  is 
still  largely  pursued  both  in  England  and  on  the  continent,  even  in 
such  large  cities  as  Paris.  And  where  cess-pools  are  still  in  use, 
they  are  emptied  any  time  during  the  day,  as  I  have  seen  in  Flor- 
ence and  elsewhere,  by  means  of  a  hose  led  from  the  pit  to  an  iron 
cylinder,  placed  on  a  cart  in  front  of  the  house,  from  which  the  air 
has  been  exhausted.  Usually  a  small  engine  on  wheels  accompanies 
the  tank  so  as  to  exhaust  the  air  on  the  spot ;  the  exhausted  air, 
then,  is  thrown  under  the  fire  grate  of  the  boiler,  so  that  noxious 
gases  are  consumed  in  their  passage  through  the  furnace. 

It  seems  extraordinary  that,  in  a  city  of  England  of  the  impor- 
tance of  Manchester,  there  should  have  been,  as  late  as  1868,  no 
fewer  than  60,000  open  middens  and  cess-pools,  covering  together 
an  area  of  16  acres  ;  and  this  in  a  population  of  about  350,000. 

/.  Foster  Flagg. 
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J.  F08TSB  Flaoo  was  bom  in  the  snbnrbs  of  Boston.  He 
graduated  from  the  Lawrence  Scientific  School  of  Harvard 
University  at  the  age  of  nineteen.  He  has  had  a  pretty 
wide  range  of  experience  in  municipal  and  hydraulic  work, 
railroad  construction  and  mechanical  engineering.  After 
a  short  experience  in  railroad  work  in  Ohio,  and  a  year  or 
two  spent  in  astronomical  work  at  Harvard  Observatory 
and  in  Washington  City,  he  served  for  nearly  three  years 
(before  the  war)  with  Gen.  M.  C.  Meigs  upon  the  public 
works  of  Washington.  He  next  spent  a  season  as  an  as- 
sistant engineer  with  the  late  Mr.  James  B.  Frances,  the 
eminent  hydraulic  engineer  at  Lowell.  A  short  experience 
followed  in  the  drafting  room  of  one  of  the  largest  tool 
works  in  the  country,  and  in  investigating  the  mode  of 
manufacture  of  small  arms  at  the  Springfield  Armory  for 
private  parties  who  had  a  contract  for  their  manufacture.  Since  that  time  he  has 
spent  several  years  in  railroad  and  municipal  work  in  western  Pennsylvania  and 
Ohio  -  has  spent  two  years  in  Peru,  South  America,  in  charge  of  construction  of 
large  works  for  the  manufacture  of  nitrate  of  soda,  and  also  in  railroad  work.  He 
has  visited  Colombia,  South  America,  in  investigations  for  the  improvement  of 
the'Magdalena  river,  and  has  made  examinations  and  studies  for  water-works  in 
towns  in  the  island  of  Cuba ;  has  spent  nearly  three  years  in  Mexico  in  charge 
of  the  construction  of  the  Pacific  branch  of  the  Mexican  National  Railway,  oper- 
ating for  a  year  the  portion  of  the  line  that  was  completed,  and  has  had  charge 
in  New  York  City  of  the  construction  of  the  up-town  plant  of  the  New  York  Steam 
Company,  superintending  also  the  works  when  completed,  and  made  the  investi- 
gations, computations,  etc.,  in  Washington,  for  the  report  upon  the  improvement 
of  the  sewerage  of  Washington,  made  by  the  Sanitary  Commission  appointed  by 
President  Harrison. 


THE  ORIGIN  OF  ASPHALT. 

In  the  opinion  of  the  writer,  there  is  a  tendency  to  assign  the 
origin  of  petroleum,  ozokerite  or  mineral  wax,  and  asphalt  to  an 
animal  origin,  more  widely  entertained  than  ever  heretofore.  It  is 
diflBcult  to  imagine  any  other  origin  for  these  materials  as  found  in 
many  large  deposits,  and  in  the  case  of  all  deposits  which  are  produc- 
tive on  a  commercial  scale,  the  conditions  are  consistent  with  the 
theory  of  animal  origin.  Those  cases  of  deposits  within  volcanic 
rocks,  all  unimportant  in  a  commercial  sense,  are  the  only  ones 
calling  for  a  suspension  of  judgment.  Still,  even  in  these  cases  the 
presence  of  hydrocarbons  is  most  likely  due  to  the  presence  of 
fossiliferous  sediments  implicated  in  the  volcanic  phenomena.  For 
full  particulars  about  deposits  of  petroleum  and  asphalt,  where  the 
theory  of  animal  origin  is  the  only  one  tenable,  the  reader  is  referred 
to  ''Chemical  and  Geological  Essays/'  by  Dr.  T.  Sterry  Hunt,  first 
series,  pages  8  and  168;  and  to  the  opinions  of  Prof.  S.  F.Peckham, 
in  his  "Report  on  Petroleum, ''  tenth  census,  U.  S.;  his  article  in 
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the  Am.  Chem.,  vol.  iv,  July,  1873,  and  also  Proc.  Am.  Phil.  Soc., 
Sept.  18,  1868. 

The  theory  of  distillation  from  coal  and  other  vegetable  deposits 
to  account  for  petroleum  is  beset  with  difficulties,  while  the  condi" 
tion  of  such  deposits  admit  of  our  assuming  the  probable  existence 
of  animal  life  whenever  vegetable  growth  was  possible.  The  min- 
eral theories,  announced  to  account  for  the  generation  of  petroleum, 
appear  to  be  without  any  basis  of  probability.  They  are  quite  fully 
discussed  by  Prof.  Orton  in  his  report  on  the  "Geology  of  Ohio," 
for  1890,  as  are  also  the  other  theories  of  origin,  and  with  which  he 
gives  the  laws  of  accumulation  and  supply. 

Messrs.  Wall  and  Sawkins,  in  their  report  on  the  **  Geology  of 
Trinidad, ' '  give  an  account  of  the  conditions  observed  by  them  of  sam- 
ples of  asphalt  observed  or  collected  to  illustrate  its  origin,  and  their 
deduction  is  *'  that  one  of  the  regular  processes  of  the  mineralization 
of  vegetable  matter  consists  in  the  production  of  substances  of  the 
bituminous  series  in  distinction  to  those  of  the  coal  series."  Their 
judgment  was  evidently  based  on  the  opinion  of  BischoflE  ( Caven- 
dish Soc.  Trans.,  vol.  i.,  p.  288),  and  might  be  quite  diflEerent  if 
their  observations  were  made  at  this  date,  and  with  a  knowledge  of 
the  great  wealth  of  pertinent  literature  which  has  been  accumulated 
during  the  last  thirty-five  years  since  they  wrote  their  opinion. 
The  writer  has  observed,  personally,  in  Mexico,  some  of  the  phe- 
nomena to  which  they  refer,  and  explains  them  in  a  way  entirely 
consistent  with  the  theory  of  animal  origin  for  the  bitumens. 

The  following  extracts  from  clippings  accumulated  by  the  writer 
are  selected  for  reprint,  to  present  some  idea  of  the  line  of  investiga- 
tions which  have  established  the  presumption  that  petroleum  has  been 
derived  from  animal  matter.  It  is  thus  an  equally  strong  presump- 
tion that  the  various  minerals  derived  from  petroleum — the  as- 
phaltinea,  are  of  animal  origin.  Substantially,  if  not  exclusively, 
the  animal  remains  have  been  those  of  micro-organisms,  and  these 
have  possibly  been  of  kinds  whose  habitat  was,  and  is,  in  the  ooze 
of  sea  bottoms.  It  may  yet  be  determined  that  the  species  produc- 
ing the  deposits  secreted  a  hydrocarbon,  inherently  adapted  for 
bituminous  distillation. 

''The  Origin  of  Petroleum,"  from  the  Engineering  and  Mining 
Journal,  May  16,  1891,  by  R.  W.  R.: 

"In  a  late  number  of  the  Austrian  Zeitschrift  fur  Berg-und  Hut- 
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tenwesen,  Prof.  Hoefer  sums  up  the  discussion  of  this  subject,  and 
claims  a  substantial  victory  for  the  theory  of  the  animal  origin  of 
petroleum,  which  he  has  steadfastly  maintained  since  1877.  The 
arguments  in  favor  of  this  theory  were  at  first  chiefly  drawn  from 
the  observed  geological  conditions  of  the  occurrence  of  petroleum ; 
and  the  principal  argument  against  it  has  always  been  a  chemical 
one.  It  has  been  urged  that  the  absence  of  nitrogen  in  petroleum 
must  be  fatal  to  the  theory  of  its  animal  origin,  because  an  oil  pro- 
duced from  animal  substances  could  not  fail  to  be  nitrogenous. 
One  answer  to  this  argument  was  furnished  when  Dr.  Engler  actu- 
ally produced  from  blubber  and  other  animal  fats  an  artificial  petro- 
leum, free  from  nitrogen,  as  might  have  been  expected,  since  the 
fats  are  non-nitrogenous.  And  Engler  declares  that  the  absence  of 
nitrogen  in  natural  petroleum  is  a  necessary  result  of  its  production 
from  animal  remains,  because  the  nitrogenous  flesh  decays  rapidly 
and  assumes  soluble  forms,  so  that  it  would  be  removed  before  the 
fat,  which  is  peculiarly  stable,  began  to  be  transformed  by  the 
slower  process  of  dry  distillation.  This  proposition  was  confirmed 
by  Dr.  M.  Albrecht,  who  treated  several  thousand  mussels  and 
fishes  in  this  way,  and  found  that  the  ammonia  and  nitrogenous 
bases  incidentally  produced  were  easily  removed  by  reason  of  their 
extreme  solubility  in  water. 

*^But  Peckmam's  examinations  of  the  petroleum  of  California, 
Texas,  West  Virginia  and  Ohio  showed  the  presence  of  nitrogen, 
and  led  to  the  general  acceptance  for  these  oils  of  the  theory  of  an 
animal  origin,  which  was  still  denied  by  many  for  the  non-nitro- 
genous Pennsylvania  oil.  Prof.  Hoefer,  however,  still  held  to  his 
former  view,  declaring  the  geological  conditions  of  the  Pennsylvania 
and  New  York  oil  fields  to  be  such  as  could  not  be  reconciled  satis- 
factorily with  the  hypothesis  of  vegetable  origin.  In  his  latest 
paper  he  repeats  and  enlarges  an  arument  based  on  the  presence  in 
natural  gas  of  more  nitrogen  than  can  be  accounted  for  by  an  ad- 
mixture of  air.  If  natural  gas  be  admitted  to  have  resulted  from 
the  decomposition  or  distillation  of  animal  remains,  the  probability 
of  a  similar  origin  for  petroleum  is  greatly  strengthened." 

Omitting  several  references  to  analysis  of  natural  gas  from  Asia, 
Europe  and  America,  showing  the  presence  of  more  nitrogen  than 
can  be  accounted  for  otherwise  than  by  assuming  an  animal  origin 
for  it,  the  correspondent  (R.  W.  R.)  says: 

*  *  A  further  proof  is  draw  from  the  interesting  report,  published 
last  summer  by  Gumbel,  on  the  mineral  and  geological  character  of 
the  samples  taken  from  the  sea-bottom  during  the  scientific  explor- 
ing voyage  of  the  *  Gazelle.'  In  samples  taken  from  depths  of  500 
metres  and  over,  fine  globules  of  fat  were  found  similar  in  charac- 
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ter  to  adipocere  sometimes  found  in  ancient  graves,  or  the  fat  still 
remaining  in  some  fossil  bones.  Director  Gumbel  recognizes  the 
possible  significance  of  this  discovery  in  connection  with  the  origin 
of  petroleum.  It  is  clear  that,  to  some  extent,  the  adipocere  of  small 
marine  organisms  is  at  the  present  time  accumulating  in  the  ooze 
of  the  deep  sea-bottoms.  The  frequent  presence  of  petroleum  in 
nummulitic  Eocene  strata  is  at  once  suggested  as  a  related  phenome- 
non, and  I  may  add  that  the  petroleum  found  in  the  Niagara  lime- 
stone, and  particularly  in  the  pores  of  favosities  niagarensiSj  seems 
to  be  another  corroborative  occurrence." 

*'  Prof.  Stickenberger,  of  Cairo,  Egypt,  gives  in  Chemiker  Zeitung, 
August  7,  1891,  an  interesting  account  of  the  present  formation  of 
petroleum  in  the  Red  Sea,  from  the  bodies  of  animal  organisms 
which  undergo  a  process  which  may  be  considered  petroleum  fer- 
mentation. The  oil  is  absorbed  by  the  porous  rocks  of  the  shores 
and  coral  reefs,  and  places  are  found  where  it  rises  in  them  as  in  a 
sponge,  and  it  can  be  seen  in  many  places  flowing  out." 

''The  present  investigations  by  Ochsenius  and  Jaloziecki  have 
led  to  the  definite  proof  that  this  petroleum  process  is  still  going  on, 
that  it  is  due  entirely  to  animal  decomposition,  and  that  no  traces 
of  coal  or  fossil  vegetation  can  be  found  anywhere  in  the  shore 
rocks  containing  the  petroleum." — Engineering  and  Mining  Journal, 
Dec.  19,  1891. 

Under  date,  November  12,  1892,  Engineering 
and  Mining  Journal  seiyQ:  '*  R.  Zalozieki  (Monat. 
Chem.  1892,  S.  498),  announces  the  discovery  of 
pyridin  bases  in  petroleum  from  Boryslaw.  This 
is  likely  to  be  of  importance  in  establishing  the 
animal  origin.  *  *  *  Taking  into  considera- 
tion also  that  secondary  and  tertiary  alcohols  have 
been  found  in  petroleum,  as  also  silicon,  and  that 
theThran  oil  contains  no  paraffin,  it  would  appear 
that  the  chemical  evidence  for  the  animal  origin 
Bi^graphfcl?^k«ih     of  petroleum  is  now  fairly  complete." 

in  April  nnmber,  t-v     rrf 

1898,  page  195.  D.  Torrcy. 


BRICK  STREET  PAVEMENTS  IN  TOWNS. 

I  THINK  vitrified  brick  is  the  coming  pavement  for  streets.  It 
has  passed  the  experimental  stage,  having  been  used  in  Blooming- 
ton,  111.,  about  eighteen  years;  Charleston,  W.  Va.,  nineteen  years, 
and  many  other  places  in  the  United  States.  It  is  said  to  have 
stood  successfully  long  and  severe  tests  in  Holland,  where  it  has 
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been  in  use  for  about  one  hundred  years,  England  has  used  them 
for  thirty  years.  In  many  instances  vitrified  brick  has  shown  as 
great  crushing  resistance  as  granite.  *'In  Chicago  in  front  of  the 
C,  B.  &  Q.  freight  depot,  granite  pavement  was  taken  up  on  ac- 
count of  the  difficulty  of  horses  getting  a  foot-hold,  and  replaced 
with  brick;  they  having  been  in  for  two  years  now,  and  giving  en- 
tire satisfaction."  Mr.  B.  B.  Hart,  of  Clinton,  Iowa,  in  answer  to  a 
request  from  Knoxville,  Tenn.,  says,  "That  brick  in  use  here  about 
four  years  are  not  worn  in  the  center  one-eighth  of  an  inch."  The 
cheapness  and  excellent  wearing  quality,  the  ease  with  which  it 
may  be  cleaned,  the  comfort  it  aflEords  to  horses,  giving  them  sure 
footing,  the  small  amount  of  noise  and  dust  it  makes,  and  the  ease 
with  which  it  can  be  taken  up  for  repair  of  pavement,  or  pipes  un- 
derneath, makes  it  almost  an  ideal  pavement. 

In  the  construction  of  streets,  the  foundation  is  the  most  import- 
ant; without  a  good  foundation  no  superstructure  can  stand.  The 
sub-soil  various  in  diflEerent  cities,  in  some  places  we  find  sand  or 
gravel,  in  others  hard  or  soft  clay;  but  no  matter  what  the  character 
of  the  sub-soil  is,  a  good  foundation  must  be  made  of  it,  in  order  to 
have  a  good  street. 

A  defect  in  the  sub-grade  will  cause  one  in  the  finished  grade,  a 
good  illustration  of  which  can  be  found  in  the  April  number  of  the 
Century  of  1892.  The  sub-grade  should  be  made  as  compact  as 
possible  by  using  a  steam-roller  of  not  leSs  than  fifteen-tons.  No 
matter  if  the  sub-soil  be  sand  or  clay,  a  drain  of  red  tile  should  be 
placed  on  either  side  of  the  roadway,  about  thirty  inches  deep, 
especially  if  you  have  clay  underlying  your  street.  I  think  this 
better  than  one  drain  in  the  center. 

The  curb-stone  should  be  of  some  approved  quality,  not  less  than 
twenty-four  inches  in  depth,  and  five  feet  long,  of  uniform  thick- 
ness, top  dressed  true  and  smooth. 

Joints  should  be  pointed  with  Portland  cement  and  clean,  sharp 
sand  in  equal  proportions;  stone  to  be  set  to  the  true  line  and  grade 
of  the  street,  on  a  bed  of  six  inches  of  sand  or  fine  gravel,  and  backed 
up  full,  with  six  inches  of  same  material  in  the  rear;  both  bed  and 
backing  to  be  thoroughly  tamped  to  the  depth  of  the  stones.  After 
the  rolling,  the  substructure  comes,  this  may  be  either  concrete, 
Telford  or  macadam;  concrete  being  much  the  best,  but  not  used 
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in  smaller  cities  on  account  of  expense,  but  when  used,  should  have 
about  eight  inches  of  Portland  cement  concrete.  The  Telford  sys- 
tem makes  a  good  substructure,  and  in  reach  of  nearly  every  city. 
Some  may  not  agree  with  me  in  having  the  sub-grade  rolled  for 
this  system,  perhaps  not  in  some  cities,  but  in  our  place,  if  it  was 
not  rolled  until  after  the  stones  were  set,  some  of  them  would  be 
out  of  sight.  Macadam  makes  a  very  good  substructure  if  the  sub- 
grade  is  good,  which  is  very  essential.  Crushed  stone  (screened) 
should  be  used  exclusively,  the  coarsest  for  the  bottom  layer,  which 
should  not  be  over  two  and  one-half  inches  in -its  longest  dimen- 
sions, this  layer  should  be  four  inches  deep  after  being  thoroughly 
rolled,  then  add  a  four-inch  layer  of  finer  stone,  not  over  one  and 
one-half  inches  in  its  longest  dimensions,  and  well  rolled,  this  layer 
to  be  covered  with  stone  screenings  to  the  depth  of  one  inch,  well 
watered,  then  rolled  until  the  surface  becomes  hard  and  smooth, 
care  being  taken  to  keep  the  ruts  well-raked  in.  All  places  not 
reached  by  the  roller  must  be  tamped  thoroughly.  Upon  the  sub- 
structure of  any  of  the  above  classes  good,  clean,  sharp  sand  to  the 
depth  of  two  inches  is  to  be  spread. 

We  will  now  place  a  brick  pavement  on  any  of  the  above  sub- 
structures. In  selecting  paving  brick,  too  great  care  can  not  be 
taken.  They  should  be  uniform  in  size,  standard  building  size  be- 
ing best.  They  burn  harder  with  more  uniformity.  Larger  brick, 
when  worn  off,  are  found'to  be  softer  on  the  interior.  They  should 
be  tough,  and  thoroughly  vitrified,  absorbing  little  or  no  water  or 
filthy  moisture  on  the  street.  All  brick  should  be  square  edged 
and  straight;  free  from  cracks  or  other  defects.  None  but  whole 
brick  should  be  used,  except  in  starting  a  course  or  making  a  clos- 
ure at  curb,  catch-basin,  car  tracks  or  some  street  intersection,  where 
not  less  than  a  half  brick  may  be  used.  Brick  should  be  laid  at 
right  angle  with  curb,  except  at  street  intersections,  which  should 
be  laid  at  an  angle  of  forty-five  degrees;  joints  to  be  broken  by  at 
least  three  inches.  In  laying,  care  should  be  taken  to  keep  the  brick 
as  close  together  as  possible.  After  the  brick  are  laid,  the  end  points 
are  to  be  made  compact  by  use  of  a  lever  applied  to  the  curb.  Every 
fifth  course  the  brick  are  to  be  closed  up,  and  the  course  straightened 
by  the  use  of  a  «ledge-hammer  and  bar  of  wood  placed  against  the 
brick.     The  laying  should  not  be  more  than  two  hundred  feet  ahead 
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of  the  ramming,  which  should  be  done  thoroughly,  with  a  rammer 
weighing  not  less  than  fifty  pounds,  no  iron  being  allowed  on  its 
lower  surface  to  come  in  contact  with  the  brick.  All  broken  or 
cracked  brick  should  be  replaced  with  new  ones,  and  any  uneven- 
ness  remedied  at  once. 

The  pavement  should  now  be  rolled  with  a  roller  weighing  about 
five  tons;  all  joints  and  spaces  between  the  brick  filled  with  coal  tar 
paving  cement,  containing  ten  per  cent,  of  Trinidad  asphaltum,  and 
the  whole  heated  to  a  temperature,  of  not  less  than  300  degrees 
Fahrenheit.  When  completed,  the  surface  of  the  pavement  should 
be  covered  with  a  half  inch  top-dressing  of  good,  clean,  sharp  sand. 
Some  claim  that  sand  is  equal  to  coal  tar  cement  in  keeping  out 
moisture.  I  think  not;  besides,  sand,  with  a  small  amount  of  soil, 
will  support  vegetation.  Small  cities  are  unable  to  sweep  their 
streets  every  day  to  prevent  this. 

I  am  told  that  there  is  an  ordinance  in  some  German  cities  that 

©provides  for  six  months'  notice  to  gas  or  water 
companies  of  the  intention  to  improve  a  street.    At 
the  expiration  of  that  time,  the  pavement  is  laid, 
and  it  can  not  then  be  disturbed  for  five  years, 

under  a  heavy  penalty.  I  think  some  such  or- 
dinance should  be  passed  in  our  towns.  Many 
of  our  new  streets  are  torn  up  in  places  inside  of 
three  or  six  months  after  being  made,  by  gas  or 
water  companies,  either  for  repairs  or  extension 
of  their  mains.  A,  W.  Smith. 


^-r; 


A.  W.  SMITH. 

Biographical  iketoh 

in  April  number, 

im,  page  197. 


THE  GRAVEL  ROADS  OF  PARKE  COUNTY,  INDIANA. 

II. 

In  1877  a  free  gravel  road  was  built  west  from  Rockville  four 
and  a  half  miles  to  Rocky  Run.  This  was  our  first  road  under  the 
free  gravel  road  law  of  1877.  It  was  built  on  the  road  bed  of  the 
old  Indianapolis  and  Springfield  plank  road,  before  mentioned. 
This  plank  road  is  altogether  the  best  located  road  in  our  county  for 
its  length.     The  engineer  was  Mr.  Conduit,  then  a  resident  of  In- 
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dianapolis.  He  took  advantage  of  every  ravine  or  sloping  hill-side 
that  was  near  his  line  and  running  nearly  parallel  to  his  direction. 
I  was  a  boy  then  and  heard  the  people  berating  Mr.  Conduit  as  an 
incompetent  engineer  because  he  ran  his  road  up  and  down  rough- 
looking  hollows,  when  all  their  habits  and  observations  had  fol- 
lowed the  ridges  and  highest  ground  generally.  After  I  drifted  into 
surveying  and  engineering,  and  had  occasion  to  measure  this  old 
road-bed  for  the  purpose  of  making  it  a  free  gravel  road,  I  discov- 
ered that  Mr.  Conduit  had  exercised  most  excellent  judgment  in  its 
location. 

The  Rockville  and  Rocky  Run  free  gravel  road  just  mentioned 
gave  rise  to  some  contention,  but  it  was  in  the  main  between  the 
friends  of  the  road,  and  never  took  the  form  of  active  opposition. 
It  was  more  a  contention  for  better  results  than  those  in  charge 
seemed  to  be  giving.  I  made  the  survey  and  estimate  and  I  feared 
that  it  would  be  hard  to  get  gravel  enough  to  build  it.  I  provided 
for  using  coal  slack  from  the  sand  creek  mines  as  a  base  and  cover 
it  with  four  to  six  inches  of  gravel  at  the  east  end  so  we  could  swear . 
to  the  law  that  it  was  a  gravel  road.  In  that  case,  if  a  bass  bit  our 
hook  we  called  it  a  cat.  At  that  time  we  had  not  learned  from  ex- 
perience that  the  creek  bars  were  inexhaustible. 

Near  the  west  end  and  at  the  top  of  the  Rocky  Run  hills,  the 
ground-hog  ( called  in  the  Eastern  States  wood-chuck )  showed  us  a 
bed  of  excellent  glacial  gravel,  the  pebbles  all  about  the  size  of  pop- 
corn grains.  The  ground-hog  had  dug  his  hole  near  the  top  of  the 
hill,  and  the  gravel  he  raked  out  ran  down  the  hill-side  to  the  bot- 
tom and  made  a  bright  streak.  I  then  thought  it  was  too  fine  and 
at  first  required  it  to  be  screened. 

The  contractor  found  screening  slow  work,  and  they  sent  two 
loads  to  me  on  the  road,  one  the  screened  gravel  and  the  other  the 
screenings,  and  reported  it  to  be  a  new  find  of  gravel,  and  for  me  to 
pass  judgment  upon  it.  I,  supposing  it  had  been  screened  like  the 
rest,  accepted  it  as  being  as  good  as  what  we  were  using.  After  I 
was  irrevocably  committed  to  the  approval  of  the  screenings  the 
whole  crowd  of  haulers  sprung  a  horse  laugh  on  me.  I  could  not 
for  my  life  tell  which  was  a  load  of  screened  gravel  and  which  was 
the  screenings  unless  I  saw  it  loaded.  I  advised  the  commissioners 
to  accept  that  gravel  unscreened  if  the  contractors  would  add  one- 
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third  more  to  the  quantity,  and  that  was  done.  That  gravel  packed 
slow,  but  it  made  at  last  a  very  solid  road  and  the  smoothest  I  ever 
saw.  That  was  a  lesson  learned,  and  the  ground-hog  was  in  part 
the  teacher. 

Our  next  gravel  road  was  from  Rockville,  six  and  a  quarter  miles 
south-west  to  Mecca.  We  tried  to  get  a  petition  signed  the  year  be- 
fore, but  the  objectors  took  the  bulge  on  us,  and  capped  it  with  an 
overwhelming  remonstrance.  As  the  law  did  not  provide  for  a  re- 
monstrance, if  the  remonstrants  afterward  signed  our  petition,  it  did 
not  neutralize  their  action,  but  placed  them  on  our  side  as  fully 
as  if  they  were  not  on  the  remonstrance.  The  summer  follow- 
ing the  McCune  brothers  took  the  petition,  and  instead  of  calling 
meetings  to  discuss  the  matter,  they  went  from  house  to  house  and 
procured  the  signatures  of  a  goodly  number  of  the  remonstrants. 
The  leader  of  the  opposition  relied  on  the  remonstrance  having  as 
much  force  as  the  petition.  The  week's  work  of  the  McCune  brothers 
showed  that  a  vigorous  effort  would  succeed.  We  did  not  mark  out 
the  boundary  of  our  territory  till  we  were  ready  to  present  the  peti- 
tion to  the  board  of  county  commissioners.  After  we  procured  names 
and  acres  enough  to  build  the  road,  and  we  had  promised  some  sign- 
ers not  to  present  the  petition  with  less  than  a  given  number  of 
acres,  we  then  went  to  still  others  and  told  them  that  we  had  enough 
to  build  the  road,  and  would  do  so  any  way,  but  that  if  they  would 
sign  the  petition  it  would  enable  us  to  inclose  a  larger  territory,  and 
thereby  make  the  tax  lighter  to  each.  We  got  several  hundred  acres 
•more  by  that  stratagem.  Then  the  citizens  of  Rockville  subscribed 
over  five  hundred  dollars  to  pay  the  first  installment  of  tax  for  a 
good  list  of  widows  if  they  would  sign  the  petition.  By  this  means 
we  gained  several  hundred  more  acres.  Several  able-bodied  men 
also  consented  to  be  beneficiaries  of  that  fund,  and  signed  the  peti- 
tion. Be  it  remembered  that  the  law  required  that  we  should  have 
a  majority  of  the  number  of  freeholders  in  the  territory,  and  also 
the  owners  of  a  majority  of  the  acres  included  in  our  territory,  but 
that  the  names  and  their  acres  of  minor  heirs  should  not  be  counted 
for  or  against  the  petition  unless  represented  by  a  guardian. 

We  then  marked  out  as  large  a  boundary  to  our  territory  from 
which  to  tax  the  land  to  build  our  road  as  we  could  and  still  have  a 
majority  of  the  names  and  acres  of  owners.     Just  as  we  were  ready 
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to  present  our  petition  to  the  board  of  commissioners  for  action,  one 
of  our  purchased  petitioners  went  square  back  on  us,  and  we  had 
to  buy  him  over  again  at  the  last  minute,  as  we  had  cut  so  close  we 
could  not  spare  him. 

The  opposition  fought  us  to  the  bitter  end,  but  we  downed  them 
all  along  the  line.  We  proceeded  with  great  care,  and  put  up  all 
the  legal  bars  as  we  went,  and  left  no  gaps  down. 

At  the  September  term  of  commissioners'  court  of  that  year,  a 
petition  was  presented  to  add  three, miles  more  to  the  west  end  of 
the  Mecca  road  just  described.  It  was  along  side  of  the  creek  bars 
and  good  gravel  banks,  and  was  built  very  cheap,  and  no  opposition. 
That  addition  connected  the  east  part  of  the  county' with  the  second 
bottoms  on  the  west,  where  roads  were  seldom  very  bad. 

The  session  of  the  legislature  of  1878  passed  a  law  providing 
that  the  county  should  maintain  these  free  gravel  roads.  The  effect 
of  that  law  was  to  cause  almost  a  mad  rush  in  gravel  road  building 
in  Parke  county.  People  reasoned  that  if  they  had  to  be  taxed  to 
maintain  gravel  roads  in  other  parts  of  the  county,  they  might  as 
well,  or  better,  have  gravel  roads  of  their  own.  I  made  the  sur- 
veys and  estimates  of  several  roads  in  the  spring  and  summer  of 
1879,  with  a  contingent  compensation,  and  lost  all  my  work,  or 
rather  the  pay  for  it,  as  I  got  a  call  to  fill  a  clerkship  in  a  State 
office  where  I  remained  four  years.  The  roads  were  afterward 
built,  but  as  I  did  not  finish  my  work  I  could  not  command  my 
pay.  When  I  returned  to  my  county  in  1883,  I  found  all  the 
principal  roads  graveled  ;  but  I  can't  say  graded  and  graveled,  for 
there  are  some  outrageous  hills  left  so  steep  that  teams  to  this  day 
pull  the  gravel  loose  and  work  it  down  the  hills  in  pulling  their 
loads  up.  The  law  had  changed  so  as  to  allow  the  commissioners 
to  appoint  superintendents  of  construction,  not  engineers.  Some 
were  preachers,  some  farmers,  some  livery  stable  keepers,  some  had 
no  regular  calling  at  all  and  were  appointed  because  they  had  noth- 
ing else  to  do.  There  had  come  a  reaction  on  the  part  of  the  peo- 
ple against  civil  engineers,  as  being  too  expensive  and  fine  haired. 
When  the  latter  had  made  the  survey  estimate  and  specifications, 
he  was  dismissed  and  the  superintendents  appointed  to  carry  out  the 
specifications  paid  no  attention  to  them,  and  generally  did  not  un- 
derstand them  at  all.     If  a  hill  was  made  smooth  like  an  onion  bed 
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these  superintendents  lost  sight  of  its  steepness  entirely ;  but  the 
traveling  public  to-day  appreciates  the  difference  between  the  roads 
which  have  good  gradients  and  those  that  have  bad.  There  was  no 
saving  of  expense  in  tlie  cheaper  superintendents,  for  they  put  in 
solid  time  and  the  shrewd  contractors  could  fool  them  out  of  their 
eyes. 

This  led  to  bidders  depending  on  cutting  corners  on  their  work. 
They  would  underbid  others  who  contemplated  filling  the  specifica- 
tions and  then  slight  their  work  for  their  profits.  Bad  as  are  some  ' 
of  these  roads,  they  are  incomparably  better  than  mud  roads,  but 
they  should  have  been  made  far  better  for  what  they  cost.  Three 
such  superintendents,  however,  did  good  work. 

One  of  the  largest  townships  in  Parke  county  has  no  gravel 
road,  yet  it  pays  a  large  tax  to  repair  and  maintain  the  gravel  roads 
in  the  county.  In  1883  there  were  two  petitions  circulated  to  build 
a  road  north  and  south  and  another  east  and  west  across  that  town- 
ship. The  people  interested  in  them  had  agreed  to  sign  each  oth- 
er's petitions.  All  was  going  well  when  one  man  made  an  idle  re- 
mark about  the  other  party's  road.  This  remark  was  replied  to  in 
a  similar  spirit.  Others  joined  in  on  both  sides,  and  made  a  great 
many  remarks  not  complimentary  to  the  other  party's  road.  What 
began  in  fun  grew  into  an  earnest  debate.  The  debate  grew  into 
a  quarrel.  The  quarrel  grew  into  an  expensive  lawsuit,  and  killed 
both  roads,  and  the  debaters  are  to-day  a  community  of  mud-turtles. 

In  building  a  short  road  from  Annapolis,  three  miles  north  toSugar 
creek,  the  engineer  (not  the  writer)  estimated  that  the  gravel  would 
have  to  be  obtained  from  the  bars  on  Sugar  creek,  and  hauled  up  the 
heavy  hill.  The  contractor  bid  with  that  expectation.  After  the 
contract  was  let,  some  one  discovered  that  the  ground-hogs  had  dug 
into  the  best  possible  gravel-beds  at  the  top  of  the  high  hill,  almost 
within  a  shovel's  cast  of  the  road.  The  contractor  dug  into  the  pit, 
killed  the  ground-hog,  tore  up  his  nest,  flung  him  down  the  hill, 
and  never  gave  him  decent  burial  or  a  vote  of  thanks.  The  super- 
intendent told  me  that  the  clear  profit  in  building  that  short  road 
was  over  one  thousand  dollars.  The  gravel  was  clean-sifted,  and 
about  the  size  of  shelled-corn.  It  was  deposited  during  the  advance 
or  retreat  of  the  glacier.  Such  deposits  lie  covered  with  a  thin  layer 
of  clay  in  many  places  on  the  highest  parts  of  our  county.  In  build- 
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ing  one  of  our  roads,  we  had  to  cross  a  hollow,  and  we  put  off  the 
grading  of  the  hill  to  the  very  last.  Then  we  cut  the  hill  top  to 
make  the  grade,  and  cut  into  the  best  gravel  I  ever  saw,  and  it  was 
abundant.  But  we  had  graveled  the  major  part  of  the  road  from 
distant  bars  and  pits. 

The  question  as  to  whether  or  not  we  are  under  any  moral  obli- 
gations to  the  ground-hog  for  showing  us  many  good  gravel  deposits, 
has  always  had  far  more  of  interest  to  me  than  the  question  we  dis- 
*  cussed  so  long  and  wore  out  so  many  dictionaries  looking  for  defini- 
tions, to  determine  whether  a  road  had  a  beginning  and  an  end,  or 
whether  it  had  two  ends? 

The  question  of  a  road  having  one  or  two  ends  had  an  import- 
ant meaiaing  to  the  people  of  Rockville  and  suburbs.  So  many  of 
the  roads  had  one  of  their  ends  in  the  town,  and  the  people  owning 
real  estate  would  be  taxed  for  each.  After  the  court  decided  that  a 
road  had  two  ends,  the  people  of  the  town  elected  a  real  estate  ap- 
praiser, who  was  pledged  to  greatly  reduce  valuations,  as  at  that  time 
the  road  assessment  was  based  on  the  taxable  value  of  the  real  es- 
tate. 

Parke  county  has  now  finished  gravel  roads  enough  in  the  ag- 
gregate to  reach  clear  across  the  State,  and  enough  more  petitioned 
for  and  pending  to  reach  half  way  back,  besides  several  that  have 
been  killed  by  debating  societies. 

This  history  is  yet  far  from  complete  in  details,  and  as  to  indi- 
vidual roads,  but  I  have  given  enough  to  show  by  what  processes 
and  under  what  hindrances  we  somehow  acquired  the  reputation  of 
having  the  most  and  the  best  gravel  roads  of  any  county  in  America. 

The  history  of  the  gravel  road  movement  in  Parke  county  would 
not  be  complete  unless  I  should  tell  what  bad  effect  a  word  too  little 
or  too  much  in  the  law  under  which  we  act  has  caused.  Our  lawyers 
have  all  told  us  that  a  road  petitioned  for  as  a  gravel  road  can  not 
be  constructed  of  anything  else.  I  have  found  in  several  roads  that 
the  cheapest  material  of  which  to  build  them  was  charcoal.  Still 
other  places  coal-slack.  In  several  localities  common  straw.  But 
if  we  are  building  under  the  law,  and  should  use  any  of  these,  any 
person  could  successfully  refuse  to  pay  his  assessment.  The  law 
should  be  so  worded  that  to  construct  a  gravel  road,  any  material 
might  be  used  that  will  give  as  good  results  as  the  available  gravel. 
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The  last  road  I  surveyed  (this  year)  had  a  long  haul  of  gravel  for 
the  north  end.  There  was  heavy  timber  of  the  common,  non-lum- 
ber kind  near  by,  which  will  soon  be  deadened  to  get  it  out  of  the 
way.  The  road  could  have  been  made  much  cheaper  by  converting 
that  timber  into  charcoal.  A  team  can  haul  nearly  as  much  char- 
coal as  hay,  and  one  load  will  go  seven  and  a  third  times  as  far  as 
gravel. 

The  law  in  Illinois  is  far  more  sensible  than  that  of  Indiana.  In 
Illinois  any  material  may  be  used  to  make  roads  that  is  known  to 
be  good.  Our  legislators  seem  to  think  when  they  meet  in  the  state- 
house  that  they  have  left  no  brains  behind  them.  When  a  law  is 
enacted  it  must  be  followed  strictly.  You  all  remejaber  the  rail- 
road whistling  law  passed  by  our  legislature  during  the  session  of 
1879.  It  required  the  whistle  to  blow  continuously  from  a  point 
eighty  rods  from  the  road  till  the  locomotive  reached  the  crossing. 
The  purpose  of  the  law  was  good — to  give  ample  warning  to  teams 
at  crossings — but  the  wording  was  bad.  In  many  localities  along 
every  railroad  the  roads  and  streets  and  alleys  which  for  that  pur- 
pose had  to  be  regarded  as  roads  were  so  close  together  that  the  blow 
for  one  would  not  expire  before  another  set  in,  and  it  took  all  the 
steam  the  boiler  could  make  to  blow  the  whistle.  That  law  fell 
dead  flat  of  its  own  absurd  weight.  Legislatures  should  give  au- 
thority to  perform  needed  acts,  and  fix  reasonable  limitations  there- 
for; but  they  should  also  allow  the  local  authorities  to  exercise  a 
sound  discretion  for  the  purpose  intended.  The  legislator  from  the 
flat,  north  end  of  our  State  can  not  draft  a  road  law  in  detail  that 
will  be  applicable  to  the  Ohio  river  hills.  Therefore,  let  him  con- 
fine himself  to  providing  authority  to  build  improved  roads,  leav- 
ing the  local  authorities  to  be  the  judges  of  the  best  way  to  reach 
the  result  in  their  locality. 

Another  defect  in  the  gravel  road  law  is  that  it  does  not  give 
enough  discretion  to  the  local  authorities  in  locating  the  road.  It 
allows  engineer  and  viewers  to  straighten  a  road,  but  a  road  often- 
times needs  to  be  crooked.  Especially  is  this  true  in  the  hilly  dis- 
tricts. I  know  several  instances  where  roads  were  straightened, 
and  thereby  placed  on  worse  ground  and  steeper  gradients  than  they 
abandoned.  This,  too,  after  paying  heavy  damages  for  the  new 
ground  taken.     That  provision  for  straightening  a  road  has  gen- 
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erally  left  the  impression  on  the  viewers  that  it  was  mandatory. 
Viewers  never  seem  to  see  that  to  straighten  a  road  horizontally  may 
increase  its  crooks  vertically. 

As  our  law  is,  and  has  been  for  free  gravel  roads,  we  can't  leave 
a  road,  except  to  straighten  it.  If  we  wish  to  follow  one  road  a 
piece,  then  cross  fields  or  woods  to  another  road  and  follow  it  a  way, 
we  are  estopped.  One  of  our  ex-commissioners  who  had  much  ex- 
perience with  gravel  roads  while  on  the  board  tried  that  and  was 
beaten  in  court.  I  know  a  locality  that  to-day  would  build  a  gravel 
road  if  the  people  could  but  do  that  forbidden  thing.  The  friends 
of  that  enterprise  are  trying  to  get  a  road  opened  from  one  road  to 
the  other,  in  order  to  afterward  petition  for  a  gravel  road  over  it. 
There  must  be  incurred  much  labor  and  expense  because  a  word  was 
lacking  in  the  law. 

My  experience,  both  in  building,  and  getting  gravel  roads  or- 
dered to  be  built,  teaches  me  that  as  our  people  are  so  wedded  to 
old  laws  and  old  practices  it  will  be  next  to  im- 
possible to  get  any  legislature  to  pass  any  radically 
new  law,  if  such  new  law  is  to  go  into  effect  all 
over  the  State  at  once.      But  if  a  radically  new 
and  complete  bill  should  be  matured  and  require 
that  the  people  of  any  county  shall  first  vote  to 
adopt  it  before  it  can  take  effect,  the  members  from 
the  mud   turtle  counties  would  not  object  to  it. 
JOHN  T.  CAMPBELL.     But  if  It  Is  to  takc  effect  at  once  in  their  counties 
■ke^*fi?*iiiy       ^^^7  ^^^'  ^^^7  probably  vote  no.     Therefore,  give 
""p^'aw"*'         us  an  option  road  law.  /.  T.  Campbell. 


HETERODOXICAL  METHODS  IN  SEWER  CONSTRUCTION. 

The  first  sewer  built  within  the  present  limits  of  South  Bend 
was  a  four-foot,  single  ring,  circular  sewer,  on  Washington  street 
from  La  Fayette  street  east.  It  was  from  12  to  14  feet  deep.  It 
was  constructed  before  the  organization  of  the  city  and  was  intended 
for  surface  water  only.  Notwithstanding  it  is  only  half  the  thick- 
ness usually  thought  to  be  necessary  for  sewers  of  its  diameter,  it 
has  stood  for  about  30  years  and  seems  good  for  100  years  more. 

The  outlet  of  this  sewer  was  in  the  West  race.     As  above  stated 
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it  was  originally  intended  to  convey  only  storm  water,  but  it  soon 
became  the  outlet  for  sewage,  not  only  on  the  street,  but  sewers 
from  other  streets  were  connected  with  it  to  such  an  extent  that  the 
city  was  enjoined  by  the  circuit  court  from  continuing  to  use  the 
race  as  its  outlet.  It  therefore  became  necessary  to  cut  it  oflE  and 
turn  it  north  at  Michigan  street. 

At  the  time  this  was  found  necessary  the  sewer  had  lasted  13  or 
14  years  and  there  was  nothing  to  indicate  a  want  of  stability, 
neither  was  there  any  perceptible  wear  on  the  invert.  The  city  en- 
gineer therefore  concluded  that  if  a  single  ring  was  suflBcient  for  a 
4-foot  sewer  on  Washington  street,  that  the  same  thickness  would 
answer  on  Michigan  street,  and  the  extension  north  to  Water  street 
was  accordingly  constructed  of  a  single  ring.  No  indication  of 
weakness  could  be  detected  in  this  extension  and  it  retained  its 
shape  perfectly.  The  outlet  on  Water  street  from  Michigan  street 
to  the  river  was  constructed  about  the  same  time.  It  was  a  5-foot 
double  ring,  circular  sewer  with  a  grade  of  1  foot  in  10  feet. 

With  this  steep  grade  it  was  expected  the  invert  would  wear 
quite  rapidly,  judging  from  the  rate  at  which  inverts  of  London 
sewers  are  said  to  wear  under  ordinary  grades. 

Several  years  elapsed  after  this  outlet  was  constructed  before  the 
Water  street  sewer  was  extended  west.  The  invert  of  the  outlet 
was  then  examined  and  found  to  be  as  perfect  as  when  newly  com- 
pleted, having  no  perceptible  wear. 

The  engineer  therefore  concluded  that  either  on  account  of  a 
difference  in  material  or  the  uses  to  which  sewers  are  subjected,  or 
both  combined,  that  sewers  in  South  Bend  would  not  wear  under 
ordinary  grades  as  they  are  said  to  have  done  in  London,  and  that 
a  4-foot  sewer,  in  our  soil  at  least,  is  sufficiently  stable  if  made  of  a 
single  ring.  He  also  reasoned  that  inasmuch  as  the  greatest  pres- 
sure comes  on  the  arch  of  a  sewer  the  vertical  dimensions  might  be 
increased  without  weakening  the  sewer.  Since  that  time  there  has 
been  constructed  nearly  6  miles  of  brick  sewers,  of  a  single  ring, 
all  of  which  under  the  generally  accepted  rules  should  have  been 
double  ring  work.  They  range  in  depth  from  10  to  23  feet.  The 
greater  portion  are  in  good  ground  (sand  and  gravel),  but  some  are 
in  quicksand.      More  than  one-half  were  from  one  to  eight  below 
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the  ground  water  line.  The  largest  single  ring  sewer  is  48  by  68 
inches,  elliptical,  with  greatest  diameter  vertical. 

Its  invert  is  22  feet  from  the  surface  of  street  and  on  an  average 
of  5  feet  below  ground  water  line.  After  eight  years  this  sewer  is 
in  perfect  condition. 

No  difficulty  has  been  experienced  in  the  construction  of  these 
sewers  where  ordinary  care  has  been  exercised.  In  one  or  two  in- 
stances, through  carelessness  in  drawing  the  curbing,  or  want  of 
proper  back-filling,  the  arch  at  the  spring  lines  has  been  left  un- 
supported, causing  a  settlement  of  the  crown,  but  the  same  thing 
would  have  taken  place  if  a  double  ring  had  been  used,  for  with  the 
lateral  or  horizontal  thrust  of  the  arch  inadequately  resisted  the  weight 
of  10  to  16  feet  of  earth  will  distort  any  arch  of  green  brick  work. 
At  a  conservative  estimate  three  million  additional  brick  would 
have  been  required  to  have  made  all  these  sewers  double  ring.  As- 
suming the  cost  of  these  brick  laid,  including  cement,  labor  and 
extra  excavation,  at  $12  per  thousand,  the  saving  in  cost  of  con- 
structing these  sewers  has  been  about  $36,000,  or  about  $6,000  per 
mile.  The  question  now  is,  would  these  sewers  have  been  worth 
$36,000  more  than  they  are  now  worth  if  they  had  been  made  of 
two  rings  instead  of  one?  Wm,  M,  Whitten. 


LOCATING  ROADS  IN  FRANCE. 

The  instructions  to  engineers  in  regard  to  locating  public  roads 
in  France  are  in  a  great  many  respects  similar  to  those  given  to  en- 
gineers locating  railroads,  and  may  be  condensed  as  follows: 

The  government  orders  a  survey  made  to  locate  a  road  between 
two  points,  say  two  cities  100  miles  distant.  The  engineer  takes  a 
contour  map,  as  made  by  the  war  department,  showing  the  topog- 
raphy of  the  country  between  those  two  points.  He  then  makes  a 
careful  inspection  of  all  possible  routes  and  soon  discovers  one  or 
more  points  between  the  first  ones  given  that  are  to  be  struck. 

Those  are  points  of  local  importance:  a  river  to  be  crossed  at 
some  favorable  place,  a  pass  between  hills  that  is  necessarily  to  be 
gone  through,  or  a  village,  a  mill,  or  some  other  local  consideration 
that  makes  it  a  necessity  to  be  reached.  After  having  marked  those 
intermediate  points  on  the  map,  he  then  continues  his  inspection 
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by  sections.  Of  course  if  the  country  is  level  or  nearly  so  he  can 
simply  draw  a  straight  line  and  call  it  his  location;  but  there  may 
be  hills  and  valleys  to  be  overcome.  There  is  where  experience  and 
good  judgment  come  in  good  use. 

A  country  road  is  not  in  that  respect  precisely  like  a  railroad. 
There  is  practically  no  limit  in  the  grade,  or  rather  the  maximum  is 
a  great  deal  higher,  and  I  do  not  believe  that  there  is  any  rule  or 
formula  by  which  one  may  mathematically  arrive  at  a  solution  to 
the  best  location  of  a  road,  or  there  are  so  many  factors  to  be  taken 
in  consideration,  each  one  of  them  coming  into  the  combination 
with  an  uncertain  co-efficient,  so  as  to  leave  th^  result  with  the  en- 
gineer's good  judgment. 

For  instance,  a  road  perfectly  level  without  cuts  or  embankments 
would  be  the  cheapest  and  the  best.  There  is  no  question  about 
that;  yet,  small  alternate  grades,  say  1  in  100,  are  considered  en- 
tirely as  good  and  probably  preferable,  as  the  road  drains  better,  and 
animals,  by  using  alternately  different  sets  of  muscles,  do  not  fatigue 
so, much.  But  beyond  that  we  have  to  consider  what  it  will  cost  to 
grade  the  road,  if  the  investment  of  a  certain  sum  per  mile  justifies 
the  shortening  of  so  many  feet.  Next,  when  we  raise  our  grade 
above  a  certain  per  cent,  we  lessen  our  animal  horse-power;  that  is 
to  say,  our  horse  can  not  draw  as  heavy  loads,  or,  if  drawing  a 
buggy,  can  not  go  so  fast.  Therefore,  it  is  evident  that  there  is  a 
line  to  be  drawn  somewhere  between  lengthening  the  road  in  order 
to  get  as  much  as  we  can  of  our  animal  horse-power  on  one  side, 
and  raising  our  grade  to  shorten  the  distance  on  the  other  side. 

In  other  words,  if,  by  going  over  a  hill,  a  horse  can  draw  one- 
half  of  a  load  we  may  just  as  well  make  the  road  twice  as  long  and 
let  him  draw  a  full  load.  The  same  is  true  for  a  buggy.  The  go- 
ing up  and  down  hill  without  being  able  to  trot  any  is  so  tedious 
that  we  would  prefer  to  drive  twice  the  distance  and  make  better 
speed;  yet,  as  I  said  before,  there  is  a  limit.  For  instance,  if  a 
horse  can  only  draw  half  of  a  load,  if  the  topography  of  the  country 
is  such  that  in  order  to  obtain  a  more  practical  grade  it  would 
lengthen  that  road  to  three  or  four  times  its  original  length,  it  is 
evident  that  the  short  route  would  be  preferable. 

I  personally  have  seen  both  extremes,  roads  where  the  engineer's 
hobby  was  that  the  nearer  the  road  was  to  the  straight  line  the  bet- 
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ter  it  was,  where  with  a  small  additional  cost  and  a  small  additional 
length  they  would  have  materially  increased  their  efl&ciency  (by  the 
way,  this  is  often  the  case  with  old  Roman  roads).  On  the  other 
hand  I  myself  have  by  the  order  of  the  government  built  a  new 
road  more  than  three  times  as  long  as  the  old  one  in  order  to  get 
around  a  mountain.  Ten  years  later  I  heard  that  the  new  road  was 
only  used  by  local  trafl&c.  All  the  through  trafl&c  preferred  to  either 
unload  half  of  their  load  at  the  foot  of  the  hill  or  double  their  teams, 
if  they  had  two  wagons,  and  make  two  trips  over  the  mountain 
rather  than  to  go  around  it. 

But  that  is  not  all.  There  comes  the  question  of  maintenance. 
The  engineer  has  to  take  into  consideration  that  it  may  cost  more  to 
construct  a  long  road  than  a  short  one,  but  it  certainly  costs  more 
hereafter  to  maintain  a  road  with  a  heavy  grade  than  a  level  one. 
It  will  be  seen  that  here  also  is  a  line  to  be  drawn  between  saving 
too  much  capital  to  increase  the  annual  expenses  of  repair  or  lessen- 
ing too  much  the  annual  expenses  of  repair  to  increase  the  cost  of 
construction. 

It  would  be  useless  here  to  repeat  all  the  small  details  crowded 
into  the  instructions  to  French  engineers  as  to  the  best  advantages 
to  take  of  a  valley  or  its  branches  or  of  a  hill,  etc.,  or  on  which 
side  of  a  valley  it  is  preferable  to  locate  a  road  when  both  sides  are 
otherwise  equally  advantageous.     All  these  questions  are  well  known 
in  this  country,  where  almost  every  civil  engineer  is  more  or  less 
conversant  with  railroad  locating;  yet  I  wish  to  give  one  that  may 
appear  very  trifling  at  first  and  still  has  some  importance  with  men 
not  thoroughly  experienced  in  the  business.     It  is  a  recommenda- 
tion to  make  their  first  inspection  of  the  grounds 
both  ways,  as  the  topography  of  a  country  ap- 
pears somewhat  different  when  looked  at,  for 
instance,  traveling  from  east  to  west,  than  it 
will  when  retracing  your  steps  from  west  to  east. 
Finally,  when  the  location  is  agreed  upon, 
then  a  survey  should  be  made  exactly  as  for 
railroads,    plans,    profiles    and    cross-sections. 
Then  the  details  of  grades,  culverts,  curves,  re- 
bIoL^^^^^^^^^  Gaining  walls,  etc.,  may  be  more  carefully  at- 

ToSypw"^?!''  tended  to  in  the  office.  Arthur  Lagron. 
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NATURAL  AND  ARTIFICIAL  CEMENTS. 

[From  the  Eighth  Report  of  the  Mineral  ResouroeB  of  the  United  Btatee  just 
issued  by  J.  W.  Powell,  Director  of  the  United  States  Geological  Survey.] 

Le  Chatelier  has  shown  that  the  chief  active  agent  in  all  kinds 
of  cement  is  a  tricalcium  silicate,  CasSiO^,  which  with  water  be- 
comes hydrated,  and  solidifies  to  a  hard  crystalline  mass.  Calcium 
aluminate  and  ferrate  are  also  formed,  but  probably  take  little  part 
in  the  setting  of  the  cement.  The  above  mentioned  silicate  con- 
tains 26.4  per  cent,  of  silica,  and  for  its  production  a  mixture  con- 
taining 16.6  per  cent,  of  silica  and  83.4  per  cent,  of  carbonate  of 
lime  would  theoretically  be  required.  As  this  silicate  is  very  in- 
fusible, such  a  mixture  could  be  heated  to  a  white  heat,  and  at  this 
temperature  all  the  silica  and  lime  would  combine,  forming  a  Port- 
land cement,  showing  maximum  hardening  properties.  For  ce- 
ment-making purposes,  however,  silica  is  chiefly  available  in  the 
form  of  clay,  which  contains  also  a  large  percentage  of  alumina  and 
iron  oxide;  these  can  also  combine  with  lime,  and  in  general  it 
may  be  said  that  a  mixture  of  carbonate  of  lime  and  clay,  in  which 
the  clay  amounts  to  20  to  22  per  cent,  of  the  whole,  will,  when 
burned  at  a  very  high  temperature,  yield  a  Portland  cement. 

Argillaceous  limestones  occur  in  various  parts  of  the  world,  but 
are  rarely  found  to  contain  the  exact  proportion  of  clay  necessary 
to  yield  Portland  cement.  If  the  clay  is  present  in  small  amount, 
the  stone  will  slake  after  burning,  yielding  so-called  hydraulic  lime, 
which  will  harden  to  some  extent  under  water.  Usually  the  lime- 
stones containing  a  considerable  proportion  of  clay  show  a  much 
higher  percentage  than  that  required  for  Portland  cement.  Such 
stones,  if  burned  at  the  high  heat  necessary  to  bring  all  the  lime 
into  combination,  would  fuse  into  a  glassy  slag,  possessing  no  set- 
ting or  hardening  properties.  If  burned  at  a  lower  heat,  however, 
a  considerable  combination  takes  place,  the  excess  of  clay  and  part 
of  the  lime  remaining  uncombined.  The  product  does  not  slake 
with  water,  but  after  grinding  to  powder  furnishes  a  quick-setting 
hydraulic  cement,  which,  though  greatly  inferior  to  the  slow-setting 
Portland  in  ultimate  hardness  and  strength,  is  still  very  valuable 
for  building  purposes.     Such  cements  form  the  chief  supply  of  hy- 
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draulic  material  in  this  country,  and  are  made  from  argillaceous 
limestones  generally  containing  a  large  percentage  of  magnesia. 

Practically  all  the  Portland  cement  of  the  world  is  made  from 
artificial  mixtures  of  carbonate  of  lime  (chalk,  marl,  etc.,)  with 
clay ;  for  it  is  only  by  means  of  such  artificial  mixtures  that  it  is 
possible  to  secure  the  exact  proportions  necessary  to  withstand  the 
high  temperature  required,  and  to  produce  a  perfectly  combined 
product. 

Cements  may  then  be  divided  into  two  general  classes : 

(1)  Hydraulic  cement,  made  from  naturally  occurring  argilla- 
ceous limestones,  burned  at  a  moderate  heat. 

(2)  Portland  cement,  made  from  artificial  mixtures  of  chalk, 
marl,  etc.,  with  clay  or  ground  shale,  and  burned  at  a  very  high 
heat. 

HYDRAULIC    CEMENT. 

Natural  rock  cements  are  made  in  enormous  quantities  at  vari- 
ous points  in  the  United  States,  the  product  for  1891  having  reached 
the  total  of  7,767,979  barrels.  The  most  important  centers  of  pro- 
duction are,  in  the  order  of  their  importance,  the  Ulster  county 
region  in  New  York  ;  the  Louisville  region  in  Kentucky  and  Indi- 
ana; Erie  county.  New  York;  Lehigh  county,  Pennsylvania;  Mil- 
waukee, Wisconsin,  and  La  Salle  county,  Illinois.  Considerable 
quantities  are  also  made  in  Onondaga  county.  New  York ;  at  Fort 
Scott,  Kansas ;  near  the  Potomac  river  in  Maryland  and  West  Vir- 
ginia, and  in  eastern  Ohio,  and  smaller  amounts  in  Georgia,  Min- 
nesota, New  Mexico,  Texas  and  Utah. 

In  most  localities  the  rock  used  is  a  shaly  limestone,  usually 
containing  a  high  percentage  of  magnesia.  In  New  York  the  stone 
is  found  at  the  top  of  the  Salina  group,  below  the  lower  Helderberg. 
The  outcrop  of  this  rock  extends  northward  along  the  Hudson 
nearly  to  Albany,  then  westward  through  the  central  part  of  the 
State  to  Buffalo.  It  is  extensively  worked  at  several  points,  chiefly 
in  Ulster,  Onondaga  and  Erie  counties.  The  same  geological  forma- 
tion furnishes  the  material  used  on  the  Ohio  river  and  at  Milwau- 
kee, Wisconsin.  The  cement  rock  of  eastern  Pennsylvania  and  La 
Salle,  Illinois,  belongs,  however,  to  an  older  formation,  being  the 
limestone  of  the  Calciferous,  below  the  Trenton,  and  lying  between 
the  Cambrian  and  the  ordinary  Silurian  rocks.     In  eastern  Ohio, 
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cement  is  made  from  a  bed  of  limestone  of  the  Carboniferous  period, 
which  lies  between  the  Pittsburgh  and  Meigs  creek  coals. 

The  general  character  of  the  cement  rocks  may  be  seen  from  the 
following  analyses,  taken  in  part  from  the  Geological  Survey  re- 
ports of  the  several  States: 

ANALYSES   OF   HYDRAULIC    LIMESTONES. 


Roaendale, 

N.Y. 
(Oilmore.) 

Rosen- 

n. 

Cnmber- 
land,  Md. 
(Gllmore.) 

La  Salle, 
ill. 

Bellalre, 
Ohio. 

HarriiOD 

county, 

Iowa. 

Coplay, 

LehiRb 

county. 

Pa. 

Carbonate  of  lime 

Carbonate  of  magn^ieiia.. . . 
Silica 7r 

Per  cent. 

46.00 

17  76 

27.70 

2.84 

1.26 

Per  cent. 

30.72 

85.10 

19.64 

7.62 

2.88 

Per  cent. 
41.80 

8.60 
24.74 
16.74 

6.80 

Per  cent. 
42.26 
81.98 

Per  cent. 
46.52 
26.40 
16.41 
A.44 
8.88 

Per  cent. 
62.21 

Per  cent. 
74.12 
2.41 

80.85 

15.08 

Alumina 

8.97 

Oxide  of  iron. .         .... 

1  98 

This  table  shows  that  the  cement  rocks  used  at  the  principal 
centers  of  production  are  generally  very  high  in  magnesia.  This  is 
not  regarded  as  a  disadvantage  in  the  manufacture  of  common 
cement,  but  would  be  fatal  to  the  use  of  these  rocks  in  making  Port- 
land, in  which  more  than  3  or  4  per  cent,  of  magnesia  is  said  to 
render  the  cement  liable  to  lose  its  strength  and  crack  to  pieces  after 
hardening.  The  analysis  of  the  stone  used  at  Coplay,  Pennsylvania, 
however,  shows  little  magnesia,  and  nearly  the  exact  proportions  of 
silica  and  alumina  for  a  correct  Portland  cement  mixture;  in  fact, 
Portland  cement  i€  actually  made  in  large  quantity  from  natural 
rock  at  that  locality. 

The  manufacture  of  hydraulic  cement  is  a  comparatively  simple 
operation.  The  stone  is  burned  in  vertical,  continuous  kilns.  In 
some  cases  the  fuel  is  charged  with  the  rock  into  the  kiln;  in  others 
the  fuel  is  burned  in  separate  fireplaces  and  the  flame  allowed  to 
pass  up  through  the  charge.  The  clinker  is  drawn  from  the  bot- 
tom, cooled,  sorted,  and  finely  ground  between  horizontal  or  vertical 
millstones.  Such  cement,  when  mixed  with  water  to  a  stiff  paste, 
will  generally  set  in  less  than  one-half  hour,  and  after  seven  days 
in  water  should  show  a  tensile  strength  of  60  to  100  pounds  per 
square  inch. 

The  production  of  hydraulic  cement  in  this  country  during  1891 
shows  a  slight  increase  over  that  of  1890.  The  price  of  the  product 
in  most  localities  has,  however,  fallen  decidedly,  and  at  some  points 
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has  reached  so  low  a  figure  as  twenty  to  twenty-five  cents  per  barrel 
( in  bulk)  at  the  mill.  It  is  impossible  that  the  manufacture  at  this 
price  can  yield  a  profit.  The  cause  of  this  depressed  condition  of 
the  industry  is  perhaps  in  part  the  increased  use  of  Portland  cement, 
the  importations  of  which  for  1891  show  an  increase  of  more  than 
400,000  barrels  over  those  of  1890.  In  Ulster  county.  New  York, 
the  production  shows  a  slight  increase,  one  new  company  at  Rosen- 
dale  having  been  added  to  the  list  of  producers.  In  Onondaga 
county  and  Erie  county,  New  York,  the  production  has  also  in- 
creased. Moderate  increase  is  also  to  be  observed  in  Illinois,  Ohio 
and  Wisconsin,  and  a  very  decided  gain  in  Pennsylvania,  while  in 
the  Louisville  region  and  in  Kansas  and  Maryland  the  production 
has  declined.  The  only  new  works  established  during  the  year  are 
that  at  Rosendale,  mentioned  above,  one  at  Cumberland,  Maryland, 
and  one  at  Salt  Lake  City,  Utah,  the  last  of  which  produced  5,000 
barrels  near  the  close  of  the  year. 

The  following  notes  are  appended,  referring  to  the  present  state 
of  the  cement  industry  in  various  localities. 

Alabama, — No  cement  is  at  present  made  in  this  State.  A  com- 
pany at  Birmingham  formerly  attempted  to  make  cement  from  blast 
furnace  slag  and  imported  Portland,  but  these  experiments  have 
been  abandoned. 

Kansas. — ^The  old  works  at  Fort  Scott,  which  have  been  owned 
for  many  years  by  a  succession  of  companies,  are  now  operated  by 
the  Kansas  City  and  Fort  Scott  Cement  Company.  This  company 
also  has  works  at  Kansas  City,  Missouri,  but  has  not  produced 
cement  at  that  point  for  two  years.  New  works  were  built  at  Fort 
Scott  about  two  years  ago  by  the  Fort  Scott  Cement  Manufacturing 
Company.  These  two  companies  now  make  all  the  cement  produced 
in  Kansas. 

Maryland, — ^The  Cumberland  and  Potomac  Cement  Company  be- 
gan operations  at  Cumberland  in  December,  1891. 

Missouri. — ^The  works  at  Silica  are  now  standing  idle. 

Ohio. — Cement  is  manufactured  at  Bellaire,  Belmont  county, 
and  New  Lisbon,  Columbiana  county,  in  the  eastern  part  of  the 
State;  none  is  now  produced  in  the  neighborhood  of  Sandusky. 

Tennessee. — No  cement  is  now  made  in  the  State.  The  works  of 
the  Howard  Company,  of  Chattanooga,  are  at  Cement,  (Georgia.    At 
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a  point  2  miles  north  of  Erin,  Houston  county,  a  considerable 
quantity  of  cement  rock,  claimed  to  be  of  good  quality,  has  been 
quarried,  but  the  manufacture  has  not  yet  been  commenced. 

Virginia, — Companies  are  being  organized  to  develop  large  de- 
posits of  cement  rock  in  Botetourt  county,  and  at  Savernake. 

The  following  table  gives  the  total  amounts  and  values  of  hy- 
draulic cement  produced  in  the  various  districts  during  the  years 
1890  and  1891.     (The  values  given  include  the  price  of  barrels. ) 

PRODUCT   OP   HYDRAULIC   CEMENT   IN    1890   AND    1891. 


Georgia,  Cement.  Bartow  County 

Illinoit.  Utlca  and  La  Salle 

Indiana  and  Kentucky 

Kaniaa  and  MiMouri 

Maryland 

Mlnneaota 

New  Mexico 

New  York: 

Onondaga  County 

Uliter  County 

Schoharie  County 

Erie  County 

Ohio 

Pennaylyania 

Tezaa 

Utah 

Virginia  and  Weit  Virginia 

Wiaconiin 

Total 


No.  of 
worki. 


67 


1890. 


Barrela. 


40.000 
868.117 
l/>38^79 
17&.000 
323.209 
87,650 
88,750 

992,086 
2,688,579 

26,857 
766,784 

57,000 
555,000 

40,000 


50,000 
516,055 


7,441,U6 


Value. 


140,000 

292,784 

1,150,184 

122,500 

208,785 

66,787 

83,750 

190,968 
8,218,982 

20,286 
560,277 

66,000 
484,900 

40.000 


45,000 
206,422 


6,676,575 


1891. 


Barrels. 


40.000 
409,877 
1,518,009 
135,000 
218,900 
101,875 

83,750 

800,941 
2,816,010 

27,066 
788,300 

70,000 
696,000 

40,000 
5,000 

40.000 
589,262 


7,767,979 


Value. 


140,000 
276,981 
988,456 
94,000 
195,965 
76,406 
83,750 

197,844 

2.862,008 

21,644 

575.288 
68.000 

636,600 
40,000 
10,000 
83,000 

179,146 


6,613.522 


PORTLAND   CEMENT. 

The  manufacture  of  Portland  cement  is  carried  on  in  Europe, 
chiefly  in  England,  Germany  and  France,  on  an  enormous  scale. 
The  production  in  Germany  during  the  past  year  is  estimated  to 
have  been  over  10,000,000  barrels.  The  demand  for  this  valuable 
product  in  the  United  States  is  rapidly  increasing,  as  is  shown  by 
the  increased  imports,  about  3,000,000  barrels  having  been  im- 
ported during  1891.  The  manufacture  of  Portland  cement  in  this 
country  is  still  in  its  infancy,  but  is  undoubtedly  destined  to  be- 
come an  industry  of  the  greatest  importance.  Returns  from  manu- 
facturers show  the  total  production  in  the  United  States  to  have 
have  been  about  450,000  barrels,  but  much  of  this  is  probably  not, 
strictly  speaking,  true  Portland  cement.     In  view  of  the  probable 
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future  importance  of  the  industry,  a  brief  sketch  of  the  materials 
and  processes  generally  employed,  and  of  the  history  and  growth  of 
the  manufacture  in  this  country  up  to  the  present  time,  may  not  be 
without  interest. 

For  the  manufacture  of  Portland  cement  some  comparatively 
pure  form  of  carbonate  of  lime  and  a  silicious  clay,  free  from  sand, 
are  required.  In  England  chalk  and  clay  from  the  river  Med  way 
are  generally  used;  in  Germany  calcareous  marls,  which  are  mix- 
tures of  carbonate  of  lime  and  clay,  or  marly  limestones,  form  the 
most  common  material.  As  a  source  of  carbonate  of  lime,  lime- 
stone is  not  generally  advantageous,  owing  chiefly  to  the  cost  of 
quarrying  and  grinding  it  and  to  the  high  percentage  of  magnesia 
which  it  often  contains.  Some  soft  and  pulverulent  material,  like 
chalk  or  shell  marl,  is  preferable  for  many  reasons.  Clay  for 
cement-making  must  be  silicious,  like  ordinary  blue  clay,  not  rich 
in  alumina  like  kaolin  or  china  clay,  and  must  also  be  free  from 
sand  or  grit.  Materials  suitable  for  Portland  cement  manufacture 
occur  in  great  quantities  in  various  parts  of  the  United  States. 

The  carbonate  of  lime  and  clay  are  intimately  mixed,  in  such 
proportion  that  the  cement  after  burning  shall  contain  from  60  to 
64  per  cent,  of  lime.  This  variation  is  not  arbitrary,  but  depends 
upon  the  composition  of  the  clay  employed;  highly  silicious  clays 
requiring,  in  general,  the  use  of  a  higher  proportion  of  lime  than 
those  richer  in  alumina.  The  proper  composition  of  the  mixture 
must  be  determined  with  great  accuracy  by  experiment,  and  closely 
adhered  to,  since  a  variation  of  one  per  cent,  of  lime  in  the  charge 
will  greatly  affect  the  properties  of  the  resulting  cement.  The  ma- 
terial is  mixed  in  a  wet,  semi-wet,  or  dry  condition.  The  opera- 
tion of  mixing  must  be  most  thorough,  and  carelessness  in  this  re- 
gard is  one  of  the  most  common  causes  of  failure.  With  certain 
materials  it  is  sometimes  necessary  to  add  a  small  percentage  of 
flux,  such  as  soda-ash,  in  order  to  bring  about  proper  combination 
during  the  burning. 

The  mixture  is  usually  molded  into  brick  and  dried,  then  charged 
with  the  proper  proportion  of  coke  into  vertical  kilns,  somewhat 
like  those  used  for  burning  lime,  and  burned  at  an  intense  white 
heat  for  several  hours.  These  kilns  are  usually  intermittent,  and 
require  several  days  for  each  operation  of  charging,   burning  and 
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cooling.  In  Germany  the  Hoffmann  ring-furnace  is  largely  used; 
this  consists  of  a  series  of  chambers  connected  with  a  central  stack. 
The  chambers  are  filled  and  emptied  successively,  the  heat  of  the 
burned  clinker  in  one  chamber  being  utilized  to  dry  the  moist  fresh 
material  in  another.  This  form  of  furnace  is  especially  applicable 
where  fuel  is  costly  and  labor  cheap. 

Various  forms  of  continuous  furnaces  have  been  designed,  and 
have  been  used  with  varying  degrees  of  success.  In  these  the  ma- 
terial and  fuel  are  charged  at  the  top,  and  the  burned  clinker  peri- 
odically withdrawn  from  the  bottom,  as  is  usually  done  in  burning 
common  hydraulic  cement.  The  Dietzsch  kiln,  or  Etagen-ofen,  is 
one  of  the  most  successful  furnaces  operating  on  this  plan.  The 
great  obstacle  to  the  use  of  continuous  kilns  is  the  tendency  of  the 
charge,  at  the  high  temperature  employed,  to  cake  together  and 
stick  to  the  walls  of  the  shaft,  refusing  to  descend  regularly,  and 
necessitating  frequent  stoppages  to  cut  out  the  obstructions  formed. 

Within  a  few  years  many  efforts  have  been  made  to  burn  the 
cement  mixture,  in  the  form  of  dust,  in  an  inclined  rotary  cylinder 
heated  by  a  blast  of  air  and  gaseous  fuel,  the  material  being  con- 
tinuously run  in  at  one  end,  and  issuing  as  burned  clinker  at  the 
other.  This  process  was  patented  by  Mr.  Frederick  Ransome,  in 
England,  in  1885,  and  has  been  subsequently  modified  and  im- 
proved by  others.  Many  difficulties  have  been  met  with  in  carry- 
ing out  this  plan,  and  the  process  can  not  be  said,  as  yet,  to  have 
been  completely  successful  at  any  of  the  several  localities  where  it 
has  been  tried.  It  would  seem,  however,  to  be  the  most  rational 
method  of  carrying  on  the  burning  of  cement,  since  it  effects  an 
enormous  saving  in  time  and  labor,  and  allows  the  temperature  to 
be  regulated  far  more  exactly  than  is  possible  in  the  older  processes. 
The  rotary  furnace  has  been  introduced  at  three  or  four  points  in 
the  United  States,  but  its  success  has  not  yet  been  definitely  proved. 
If  it  can  be  made  successful,  it  is  undoubtedly  the  process  for  this 
country,  owing  to  the  very  great  saving  of  labor  which  it  accom- 
plishes, and  it  remains  with  American  engineers  to  overcome  the 
difficulties  which  have  thus  far  barred  the  progress  of  this  promis- 
ing process. 

After  burning,  the  clinker  must  be  crushed,  and  ground  to  an 
extremely  fine  powder. 

Only  the  finest  dust  has  any  value  as  a  cement  material,  the 
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coarser  particles  showing  no  hardening  power,  and  acting  like  so 
much  sand.  Horizontal  buhrstones,  like  those  formerly  used  in 
flour  mills,  are  found  to  be  most  effective  in  producing  a  maximum 
of  dust.  The  operation  of  grinding  is  a  somewhat  costly  one,  as 
great  power  is  required  and  the  stones  must  be  frequently  dressed. 
The  following  table,  taken  from  the  records  of  the  cement-testing 
laboratory  of  the  college  of  civil  engineering,  Cornell  University, 
shows  the  results  of  tests  of  the  fineness  of  some  of  the  best  known 
brands  of  cement: 

PER   CENTAGE    REMAINING    ON    SIEVES    OP    VARIOUS    DEGREES    OP 

FINENESS. 


NUMBXB. 

Meahet 

per 
aquare 
loch. 

Dyker- 
hoff'a 
(Ger 
man). 

K.  B.  &  8. 

Whlte'a 

ifigf 

Millen'a 
(Ameri- 
can). 

Saylor'a 
(Ameri- 
can). 

1 

2,500 

6.400 

82,000 

Duat. 

0.6 

6.2 

28.5 

62.7 

10.8 
12.5 
14.8 
62.4 

7.2 
10.8 
14.0 
67.1 

4.3 
10.1 
10.4 
66.2 

0.5 

2  

14.1 

8 

26.0 

4 

50.4 

Although  Portland  cement  has  been  manufactured  in  England 
since  1824,  the  date  of  Aspdin's  patent,  it  is  only  within  the  past 
twenty  years  that  attempts  have  been  made  to  introduce  the  indus- 
try into  this  country.  The  first  efforts  in  this  direction  were  those 
of  the  late  Mr.  D.  C.  Saylor,  who  in  1872  began  to  experiment  on 
the  manufacture  of  Portland  cement  at  Coplay,  Pennsylvania. 
These  experiments  proved  successful,  and  in  1875  the  first  Ameri- 
can Portland  was  placed  on  the  market.  The  process  was  subse- 
quently greatly  improved,  and  the  manufacture  is  now  carried  on, 
on  a  considerable  scale,  by  the  original  company,  and  by  several 
other  firms  in  the  same  neighborhood.  The  material  used  is  the 
natural  cement  rock,  which  contains  approximately  the  required 
proportions  of  lime  and  clay.  The  composition  of  the  mixture  is 
made  uniform  by  suitable  additions  of  a  pure  limestone.  Portland 
cement  is  now  manufactured  at  six  works  in  Lehigh  county;  the 
product  for  1891  amounted  to  about  250,000  barrels,  or  more  than 
one-half  of  the  total  American  production. 

Another  name  closely  connected  with  the  history  of  Portland 
cement  manufacture  in  this  country  is  that  of  Mr.  D.  Millen,  orig- 
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inally  of  Syracuse,  New  York.  While  engaged  in  the  manufacture 
of  sewer  pipe  at  South  Bend,  Indiana,  in  1874,  his  attention  was 
attracted  to  the  deposits  of  shell  marl  which  are  of  frequent  occur- 
rence in  that  neighborhood,  and  he  began  experiments  on  the  man- 
ufacture of  cement.  In  1877  the  first  kiln  was  built,  and  in  the  fol- 
lowing year  cement  was  supplied  from  the  works  to  the  United 
States  Government,  and  used  in  the  construction  of  the  Rock  Island 
arsenal.  In  1886  Mr.  Millen  returned  to  Syracuse,  and  purchased 
a  large  bed  of  marl  and  clay  at  Warner's,  twelve  miles  west  of  the 
city,  the  existence  of  which  had  been  revealed  many  years  before 
by  the  work  of  widening  the  Erie  canal.  The  works  at  South  Bend 
were  subsequently  sold  to  the  company  at  present  operating  them. 
At  Warner's  a  large  plant  was  put  up,  at  which  during  the  past  year 
60,000  barrels  of  cement  were  made.  The  works  have  lately  been 
purchased  by  a  Pennsylvania  company,  and  Millen  &  Sons  have 
removed  to  Way  land,  Steuben  county.  New  York,  where  they  are 
said  to  have  found  a  deposit  of  white  marl  and  clay  covering  more 
than  300  acres.  They  are  building  a  large  plant  at  this  point,  which 
will  produce  300  barrels  a  day.  Large  works  have  lately  been  erected 
at  Warner's  by  a  Syracuse  company,  at  a  point  about  one  mile  west 
of  the  older  factory.  At  these  works  the  process  of  burning  the 
cement  in  rotary  furnaces,  using  a  jet  of  petroleum  as  fuel,  is  in 
operation,  and  appears  now  to  be  completely  successful,  though 
many  obstacles  have  been  encountered.  At  the  other  works  at 
Warner's  the  old  form  of  vertical  kilns  is  employed. 

Several  smaller  Portland  cement  works  have  also  been  estab- 
lished in  other  States,  as  follows: 

Ohio. — At  Harper,  near  Belief ontaine,  Logan  county,  an  im- 
mense bed  of  shell  marl  exists,  covering  at  least  500  acres.  Works 
were  built  there  in  1887,  and  have  since  been  in  successful  opera- 
tion. At  this  factory  a  large  Dietzsch  continuous  kiln  is  used,  the 
only  one  in  this  country.  Portland  cement  is  also  made  by  a  com- 
pany in  Columbus,  from  limestone  and  clay,  with  addition  of  blast- 
furnace slag. 

Pennsylvania, — In  addition  to  the  extensive  works  in  Lehigh 
county,  already  mentioned,  a  factory  has  lately  been  established  by 
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a  Pittsburgh  company  at  Wampum,  Lawrence  county.  The  mate- 
rials used  at  that  point  are  limestone,  marl  and  clay. 

California, — ^The  works  at  Santa  Cruz,  started  five  years  ago,  are 
not  now  in  operation.  The  material  which  occurs  in  great  abund- 
ance at  this  point  is  a  so-called  ** coralline  rock,''  which  is  quite 
soft,  and  contains  over  90  per  cent,  of  carbonate  of  lime.  It  is  un- 
doubtedly an  excellent  cement  material.  Efforts  are  being  made  to 
re-establish  the  works  on  an  enlarged  scale.  At  Jamul,  San  Diego 
county,  the  manufacture  of  Portland  cement  was  begun  during  the 
past  year,  but  has  not  yet  reached  any  considerable  proportions. 

Oregon. — ^The  works  at  Portland  have  not  been  in  operation  for 
about  three  years,  owing  to  litigation  among  the  stockholders  of  the 
company.  This  cement  was  formerly  made  from  natural  rock,  the 
burning  of  which  was  carried  on  in  a  rotary  furnace. 

Dakota. — Works  were  established  at  Yankton,  South  Dakota,  in 
1890,  and  produced  over  30,000  barrels  during  the  past  year.  The 
materials  used  are  stated  to  be  chalk  and  clay. 

Colorado. — ^The  works  of  the  Denver  Portland  Cement  Company 
have  been  in  operation  for  several  years,  and  their  capacity  has 
lately  been  largely  increased.  The  material  used  is  a  finely-divided 
calcareous  marl,  brought  from  the  foothills  near  Morrison,  twelve 
miles  from  Denver.  This  marl  is  found  in  extensive  deposits  re- 
sulting from  the  disintegration  of  a  shaly  lime  rock  through  atmos- 
pheric influences.  It  contains  about  60  per  cent,  of  carbonate  of 
lime.  The  deficiency  of  lime  is  supplied  by  the  addition  of  a  suit- 
able proportion  of  finely-ground,  pure  limestone. 

New  York. — Works  have  been  established  within  the  past  year 
at  Tompkins  Cove,  Rockland  county,  but  are  working  thus  far  only 
on  an  experimental  scale.  A  plant  has  been  erected  by  one  of  the 
large  Pennsylvania  companies  at  Jordan,  a  few  miles  west  of  War- 
ner's. At  the  works  of  the  Buffalo  Cement  Company  the  harder 
portions  selected  from  the  ordinary  hydraulic  cement  clinker  furnish 
a  Portland  cement,  more  than  20,000  barrels  of  which  were  pro- 
duced in  1891. 

The  following  table  shows  the  amount  and  value  of  Portland 
cement  produced  in  the  United  States  during  1890  and  1891: 
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PRODUCT  OF  PORTLAND  CEMENT  IN  1890  AND  1891. 


8TATX8. 


California 

Colorado 

Dakota 

Indiana 

New  York 

Ohio 

Penniylyania. 


Total. 


No.  of 
works. 


17 


1890. 


Barrels.     Valae. 


13,500 

15.066 
65,000 
29.000 
221.000 


835,500 


$40,000 

'86.666 
140.000 

49,000 
439,050 


704,050 


1891. 


Barrels.     Value 


5,000 
12,500 

15,000 
87,000 
85,000 
268,500 


454,818 


115,000 
40,000 
71,579 
86,000 

290,260 
82,000 

582,860 


1,067,429 


A  very  interesting  series  of  experiments  on  the  active  constitu- 
ents of  cements,  and  the  cause  of  hardening,  have  been  published 
by  Le  Chatelier  (Annales  des  Mines,  1887,  388,  413,  465).  Full 
abstracts  of  these  papers  will  be  found  in  the  Journal  of  the  Society 
of  Chemical  Industry  (1888,  567,  847).  Experiments  were  made  on 
the  properties  of  different  calcium  silicates  and  aluminates.  It  was 
found  that  the  monosilicate  CaO,Si02,  which  occurs  in  nature  as 
Wallastonite,  possesses  no  hardening  properties;  the  dicalcium  sil- 
icate, 2CaO,Si02,  falls  to  powder  on  cooling,  owing  to  a  change  in 
the  crystalline  form,  and  is  the  cause  of  the  * 'dusting''  often  no- 
ticed in  cement  clinker,  especially  in  that  containing  too  much 
clay.  Tricalcium  silicate,  3CaO,Si02,  or  CaaSiOj,  hardens  to  a 
stone-like  mass  in  water,  and  is  the  chief  active  constituent  in  all 
classes  of  cements.  This  silicate  is  very  infusible,  and  can  not  be 
obtained  by  the  direct  combination  of  silica  and  lime,  but  only  by 
the  agency  of  some  fusible  silicate,  such  as  clay.  Microscopic  ex- 
amination of  good  cement-clinker  shows  the  presence  of  quantities 
of  colorless  doubly-refracting  crystals  resembling  sections  of  cubes. 
These  consist  of  the  above-mentioned  tricalcium  silicate.  The  in- 
terstices between  these  crystals  are  filled  with  reddish  or  greenish- 
brown  substances,  which  are  probably  silicates  of  lime,  alumina, 
and  iron.  After  hardening  in  water,  cement  shows  the  presence 
of  numerous  hexagonal  plates,  consisting  of  calcium  hydroxide, 
mixed  with  a  translucent  white  mass  composed  of  interlaced  groups 
of  slender  crystals  of  hydrated  calcium  silicate,  CaSi03,2.5H20.  Le 
Chatelier  expresses  the  hardening  of  cement  by  the  following  reac- 
tion: 

2Ca3Si05+9  H20=2CaSi03  2.5  H20^4Ca(OH)2, 
according  to  which  the  tricalcium  silicate  is  decomposed  by  water. 
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forming  a  hard  crystalline  mass  of  hydrated  monosilicate  and  cal- 
cium hydroxide. 

The  changes  which  take  place  in  burning  cements  are  thus  de- 
scribed: At  about  600°  the  clay  is  dehydrated  and  decomposed;  at 
800°  to  900°  the  carbonate  of  lime  gives  off  its  carbon  dioxide,  and 
the  lime  remaining  begins  to  combine  with  the  silica  and  alumina 
of  the  clay.  Fusible  slags  containing  little  lime  are  first  formed; 
these  become  gradually  more  basic  by  combination  with  more  lime, 
forming  the  mono-  and  dicalcium  silicate,  and  finally  the  all-im- 
portant trisilicate  and  the  fusible  tricalcium  aluminate.  The  only 
aluminate  which  is  stable  in  the  presence  of  water,  and  likely  to  be 
met  with  in  hardened  cements,  the  author  considers  to  be  4CaO, 
AI2O3,  I2H2O. 

TESTING   CEMENTS. 

Accounts  of  the  latest  conclusions  in  regard  to  methods  of  test- 
ing are  given  in  Dingier' s  Polytechnische  Journal  (^81,  114,  138, 
163.  Full  abstract  in  the  /.  Soc.  Ghem.  Ind,,  1891, 927).  In  order 
to  ascertain  any  tendency  to  **blow''  or  expand  in  air,  it  is  recom- 
mended to  prepare  pats  of  wet  cement  on  sheets  of  glass,  and  after 
setting  for  twenty-four  hours  to  expose  them  for  two  or  three  hours 
to  a  temperature  of  120°  C.  in  an  air  bath.  Radial  cracks  around 
the  edge  of  the  pat  show  the  cement  to  be  unfit  for  use.  Erdmenger 
has  proposed  a  high-pressure  test,  which  consists  in  exposing  test- 
pieces  of  cement  and  sand  to  a  steam-pressure  of  10  to  20  atmos- 
pheres. It  is  claimed  that  this  method  shows  in  a  few  hours  the 
strength  which  would  be  developed  by  several  weeks  immersion  in 
water.  The  injurious  effect  of  magnesia  is  also  shown  by  this  test. 
In  regard  to  the  influence  of  magnesia,  it  is  claimed  by  Dykerhoff 
and  others  that  as  little  as  4  per  cent,  causes  the  cement  to  show 
dangerous  expansion.  Spencer  B.  Newberry. 
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SEWERS     AND    PAVEMENTS    IN 
OMAHA. 

The  annual  report  of  Mr.  Andrew 
Rosewater,  city  engineer  of  Omaha, 
contains  much  valuable  informa- 
tion. The  expenditures  for  public 
work  done  under  his  direction  dur- 
ing the  last  year  amounted  to  over 
$638,000.  He  already  has  work 
under  contract  for  this  year  amount- 
ing to  $238,381.  A  large  part  of 
his  report  is  devoted  to  sewer  con- 
struction. Suggestions  of  general 
interest  extracted  from  his  remarks 
are  given  below: 

'*A  temporary  yet  effective  rem- 
edy on  storm  sewers  running  under 
a  head  can  be  produced  by  a  reduc- 
tion of  the  size  of  inlet  connections 
by  the  insertion  of  a  smaller  pipe 


within  the  upper  end  of  the  exist- 
ing inlet  pipe,  based  upon  such  dis- 
charging capacity  as  will  prevent 
any  more  water  entering  a  sewer 
from  the  street  during  storms  than 
will  cause  the  sewer  to  run  more 
than  three-quarters  or  seven-eighths 
full,  leaving  the  excess  of  tempo- 
rary flow  to  run  over  the  streets 
during  periods  of  heavy  storms." 


SEWER   FLUSHING. 

**  Heretofore  we  have  used  for 
flushing  our  sewers  automatic  flush- 
ing tanks,  which,  though  acting  as 
flushers,  have  not  rendered  inspec- 
tion of  sewers  at  their  upper  end  ad- 
missible. For  the  purpose  of  ef- 
fecting this  and  the  better  ventila- 
tion of  the  sewers,  I  devised  a  new 
form  for  the  work  of  the  past  year, 
which,  at  a  slight  additional  ex- 
pense, has  attained  all  that  could 
be  desired.  As  there  has  been 
much  doubt  entertained  as  to  the 
practical  reach  of  flushing  devices 
on  sewers  beyond  a  short  distance, 
I  have  had  a  thorough  test  •  made 
on  twenty  separate  lines  of  sewers 
at  different  points  to  determine  the 
effects  of  300  to  500  gallons  quickly 
discharged  at  the  upper  ends.  The 
results  have  been  better  than  an- 
ticipated. The  cleansing  effect  of 
a  six-inch  syphon  on  eight,  ten  and 
twelve-inch  sewers  has  been  suflfi- 
cient  to  develop  streams  from  two 
to  three  inches  in  depth  at  distances 
ranging  from  700  to  as  far  as  1,200 
feet,  in  fact  the  average  of  twenty 
lines  of  sewers  tested  developed  an 
average  flow  of  two  inches  deep 
with  a  velocity  of  five  feet  per  sec- 
ond on  average  distances  of  800 
feet. 

**  In  connection  with  this  I  deem 
it  but  proper  to  call  attention  again 
to  one  remarkable  feature  of  the 
sewerage  of  Omaha,  viz  :  that  Oma- 
ha is  the  only  city  in  the  world  with 
practically  eighty-five  of  her  100 
miles  of  sewers  on  the  (combined 
plan  that  has  no  trap  in  a  single 
inlet  to  impede  the  full   and  free 
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flow  of  air  through  the  sewers,  thus 
precluding  any  possible  develop- 
•ment  or  collection  of  sewer  or  other 
gases  in  any  of  the  lines  of  its  en- 
tire system.  The  low  mortality  rate 
of  Omaha  certainly  attests  to  the 
good  sanitary  condition  of  our  sew- 
ers. Eight  years  ago  I  took  the 
position  that  the  free  opening  of 
our  sewer  inlets  was  in  consonance 
with  the  undisputed  theory  that  if 
any  gases  generated  in  sewers  the 
surest  way  to  make  them  inocuous 
and  render  the  sewers  safe  to  occu- 
pants of  houses  connected  with  them 
was  to  keep  them  untrapped  and  to 
so  thoroughly  dilute  the  gases  with- 
in the  sewers  with  fresh  air  as  to 
render  them  absolutely  harmless. 
I  venture  to  say  that  whatever  of 
the  limited  number  of  cases  of  zy- 
motic diseases  that  are  found  to 
prevail  in  Omaha,  if  mapped  out, 
will  be  found  confined  almost  ex- 
clusively to  localities  which  have 
no  sewer  facilities. 

RECONSTRUCTION  OF  THE  WARING 
SEW^ER. 

''As  numerous  letters  of  inquiry 
are  annually  addressed  to  the  mayor 
and  city  engineer  in  reference  to  the 
operation  of  the  so-called  Waring 
sewers  in  Omaha,  it  is  but  due  the 
ourtside  public,  who  are  continually 
deceived  by  misrepresentations  on 
the  subject,  to  say  that  but  about 
three  miles  of  the  original  fourteen 
of  this  system  in  Omaha  remain 
unreconstructed,  and  these  will  re- 
quire reconstruction  as  soon  as  we 
can  arrange  a  new  outlet*  main  for 
them.  The  separate  system  of  sew- 
ers, under  certain  conditions,  when 
constructed  upon  a  rational  basis, 
has  considerable  merit;  more  par- 
particularly  in  its  application  to 
small  towns.  But  even  then,  as  I 
stated  in  my  report  of  1887,  the 
minimum  size  of  sewers  in  such  a 


system  should  be  based  on  the  En- 
glish separate  system  and  not  the 
so-called  Waring  plan.  They  should 
be  at  least  eight  inches  in  diameter. 
They  should  have  no  handholes  to 
develop  obstructions,  but  in  their 
stead  they  should  have  man-holes 
at  reasonable  intervals  for  conve- 
nience of  inspection,  for  better  ven- 
tilation and  ready  access  for  period- 
ically cleausing.  House  junctions, 
though  often  practicable  with  only 
four-inch  pipes,  will  give  more  uni- 
formly good  results  with  six-inch 
pipes.     Ninety  per  cent,  of   stop- 


pages originate  in  house  junction 
pipes,  and  fully  sixy  per  cent,  of 
these  troubles  can  be  obviated  by. 
the  use  of  six  instead  of  four-inch 
connections." 

NEW  SPECIFICATIONS  FOR  PAVING. 

New  paving  specifications  were 
prepared  during  the  year  with  much 
care.  On  this  subject  Mr.  Rose- 
water  says: 

''It  was  our  purpose  not  only  to 
embody  every  feature  which  would 
improve  the  work,  but  also  to  de- 
velop competition.  This  competi- 
tion was  to  be  not  only  of  each  kind 
of  paving  material  with  that  of  all 
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others,  but  to  develop  competition 
of  the  same  material  to  such  an  ex- 
tent as  to  preclude  monopoly  and 
thereby  reduce  the  cost.  Among 
the  important  subjects  first  discussed 
was  that  of  maintenance.  The  con- 
clusion arrived  at  was  that  inas- 
much as  the  payment  of  special 
taxes  for  paving  extended  over  a 
ten-year  period,  one-tenth  being 
payable  each  year,  it  would  be  wise 
to  require  the  continuous  good  con- 


upon  a  proper  formula,  and  the  re- 
quirement that  it  should  develop  a 
pavement  equal  to  the  best  hereto- 
fore laid  in.  Omaha,  with  other  fur- 
ther provisions  as  to  quality  too 
extensive  to  detail  in  this  report. 

''After  these  specifications  had 
been  adopted  opposition  began  to 
develop  with  the  specious  pleas  that 
no  ten-year  guarantee  could  be  ob- 
tained. That  no  reputable  or  re- 
sponsible party  would  sign  a  bond 


dition  of  pavements  to  be  assured 
without  additional  tax  for  that  pe- 
riod. It  was  unanimously  agreed, 
therefore,  that  this  should  be  one 
of  the  radical  features  in  the  spec- 
ifications for  1892.  Another  im- 
portant change  was  that  in  reference 
to  asphaltum,  whereby  the  former 
requirements  of  Trinidad  asphaltum 
dug  from  the  lake  was  stricken  out 
and  asphaltum  from  any  source  in- 
serted, such  asphaltum  to  be  based 


of  that  nature,  and  the  price  would 
be  forty  per  cent,  higher  than  what 
had  heretofore  prevailed. 

'The  city  council,  under  such 
and  other  misrepresentations  by  the 
contractors,  sought  to  induce  a 
change  in  these  specifications,  and 
failing  by  direct  means,  finally  re- 
pealed a  section  of  the  ordinance 
which  left  the  making  of  specifica- 
tions to  the  engineer  and  the  board; 
this  in  turn  was  vetoed  by  the  mayor 


Digitized  by 


Google 


352 


MUNICIPAL  ENGINEERING. 


and  failed  of  operation .  Bids  under 
these  specifications  were  received 
May  13.  Some  of  the  very  con- 
tractors who  had  insisted  that  no 
bids  could  be  obtained  on  asphaltum 
under  the  rigid  conditions  of  our 
specifications,  nor  that  responsible 
bondsmen  would  sign  such  bids, 
were  among  the  bidders  with  the 
best  of  bondsmen  on  their  paper. 
The  lowest  price  bid  on  a  ten  years' 
guarantee  was  $2.93>^    per  yard. 


tion  in  the  price  of  asphaltum  and 
bring  it  nearer  the  price  of  other 
pavements  with  which  this  material 
was  brought  in  close  competition. 
Though  the  board  by  a  vote  of  two 
to  one  agreed  to  this,  the  engineer 
declined  to  concur  and  the  effort 
proved  futile.  In  the  final  revision 
of  specifications,  in  view  of  the  as- 
phalt company's  neglect  to keepup 
the  streets  in  good  condition  under 
their  past  contracts,  the  engineer 


The  former  price  paid  on  five  years' 
guarantee  was  $2.98. 

*'The  council,  however,  rejected 
all  bids.  After  considerable  discus- 
sion the  engineer  and  board  agreed 
to  modify  the  specifications  so  as 
to  admit  of  bids  based  on  five  and 
ten  years  maintenance  separately. 
When  this  was  done  an  effort  was 
made  to  reduce  the  concrete  base 
from  six  inches  to  four  inches  in 
order  to  effect  an-  apparent  reduc- 


drew  up  a  new  and  more  rigid  sec- 
tion in  the  specification  relative  to 
maintenance,  which  was  concurred 
in  by  the  board.  It  was  opposed 
strenuously  by  some  of  the  asphalt 
companies  but  without  avail.  *  *  * 
'*  Aphaltum  which,  for  ten  years 
under  continuous  monopoly  control 
had  not  deviated  one  cent  from  the 
original  price  of  $2.98,  dropped  to 
$2,473^  on  the  new  and  more  rigid 
specifications,  a  saving  to  tax-payers 
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on  the  contracts  of  the  year  of  about 
$16,000,  besides  effecting  a  break  in 
prices  by  developing  competition 
which  can  not  fail  being  perma- 
nent. The  same  rates  of  reduction 
in  prices  upon  new  pavements  pre*^ 
vailed  upon  streets  ordered  repaved. 
About  the  same  time  that  we  were 
opening  the  field  to  competition  at 
Omaha  by  admitting  asphaltum 
from  other  localities  than  the  so- 
called  lake  on  Trinidad  Island, 
similar  efforts  were  made  to  effect 
like  results  elsewhere,  notably  the 
city  of  Washington,  D.  C' 

BRICK    STREET   PAVEMENTS. 

*'The  quality  of  paving  brick  is 
steadily  improving,  and  for  resi- 
dence and  suburban  streets  gener- 
ally, brick  will  meet  a  long-felt 
want.  Until,  however,  this  mate- 
rial can  be  made  of  an  unvarying, 
uniform  good  quality,  its  applica- 
tion to  heavy  traflSc  streets  will  be  of 
questionable  wisdom.  *  *  *  The 
great  diflSculty  met  with  in  securing 
proper  material  lies  in  the  fact  that 
however  good  the  exterior  appear- 
ance of  a  brick  may  seem,  its  vitri- 
fication may  or  may  not  extend 
through  the  entire  body,  and  the 
truth  can  only  be  ascertained  by 
breaking  the  brick,  which  spoils  it 
for  use.  Aside  from  occasionally 
breaking  bricks,  tests  have  been 
applied  by  turning  a  stream  of  water 
upon  the  pavement  after  it  has  been 
laid  and  noting  the  soft  brick  by 
the  change  in  color,  but  even  this 
does  not  insure  freedom  from  occa- 
sional batches  of  soft  brick.  The 
remedy  seems  to  lie  in  inspection 
of  the  kiln  and  the  selection  of  only 
such  portion  as  observation  will 
justify.  The  excessive  demand  for 
good  paving  brick  has  developed 
numerous  brick  industries  with 
good,  medium  and  bad  products  as 
the  result. 


''The  paving  contractor  who 
finds  he  can  not,  under  rigid  in- 
spection, get  brick  fast  enough  from 
any  one,  necessarily  looks  to  many 
sources,  with  inevitable  results  of 
mixed  products  and  variable  quali- 
ties. So  far  as  we  have  observed 
bricks  which  have  a  specific  gravity 
from  2  20-100  upwards,  and  ab- 
sorb not  to  exceed  2  per  cent,  of 
their  weight  of  water  are,  as  a  rule, 
a  first-class  paving  brick.  The  best 
bricks  submitted  to  us  have  a  spe- 
cific gravity  of  2.41  and  absorb  only 
about  46-100  of  1  per  cent,  of  their 
weight.  Until  paving  brick  can  be 
furnished  with  an  assurance  of  uni- 
formity in  quality,  stone  or  as- 
phaltum must  be  looked  to  as  the 
only  material  fit  for  the  traflfic  of 
main  thoroughfares  and  business 
streets." 


STREET  REPAIRS  AND  WIDE  TIRES. 

Mr.  John  P.  Prichard,  street  com- 
missioner of  Medford,  Mass.,  in  his 
annual  report,  says : 

*' At  no  time  in  this  country  has 
the  subject  of  road  making  been  so 
much  talked  about  and  written 
about  as  at  the  present.  Special 
consideration  is  being  paid  to  the 
subject  by  our  state  governments 
and  scientific  schools,  and  large 
sums  of  money  have  been  expended 
to  find  out  the  best  methods  for  road 
construction. 

'*  We  have  learned  that  it  pays  to 
make  good  roads,  and  the  public 
will  not  begrudge  any  reasonable 
expenditure  of  money  for  that  pur- 
pose. 

''It  is  not  promised  that  good 
roads  will  lower  taxes  in  general. 
Increase  of  taxation  in  some  shape 
is  inevitable.  To  keep  pace  with 
every  march  towards  improvement 
come  new  sources  of  revenue  which 
compensate  for  the  increase  of  ex- 
penses. 
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**  It  is  certain  we  can  not  have 
good  roads  without  paying  for  them, 
and  to  construct  these  with  all  their 
sewers,  catch -basins,  man -holes, 
drains,  culverts,  and  bridges,  fur- 
nish ample  field  for  the  street  com- 
missioner. 

'*To  have  good  streets  it  is  nec- 
essary that  they  be  kept  clean,  and 
that  the  dust  and  mud  be  removed, 
and  the  ruts  and  depressions  be 
filled  as  fast  as  they  appear.  With- 
out continual  repairs  there  can  be 
no  such  thing  as  a  constantly  good 
street. 

* '  If  they  are  well  maintained  and 
kept  in  good  repair  they  will  cost 
less  than  poor  streets.  Good  streets 
are  expensive,  but  poor  streets  are 
much  more  so.  The  sum  of  $15,000, 
appropriated  for  general  repairs  of 
highways,  would  amount  to  only 
$230  per  mile  if  it  were  distributed 
equally  over  the  whole  mileage;  but 
of  that  sum  the  cost  of  taking  care 
of  catch-basins,  repairs,  and  build- 
ing of  fences,  repairs  of  culverts, 
drains,  crossings,  care  of  snow, 
etc.,  etc.,  reduces  the  amount  to  a 
still  smaller  amount.  The  system 
adopted  two  years  ago,  of  having 
road  material  deposited  in  heaps 
along  the  main  streets,  convenient 
for  the  road  men  who  take  care  of 
certain  streets  by  removing  all  ob- 
structions such  as  tin  cans,  pieces 
of  boards  with  nails  in  them,  hoops, 
paper,  wire,  etc.,  keeping  the  gut- 
ters clean  and  catch-basins  open, 
filling  up  the  ruts  and  bad  places 
as  they  appear,  has  proved  satisfac- 
tory. To  facilitate  the  work  each 
man  has  a  small  hand-cart  provided 
with  a  shovel,  rake,  pick,  and 
broom. 

**The  greater  the  width  of  a  tire, 
the  longer  the  life  of  the  roadway. 
The  growing  practice  of  using  nar- 
row wheels  for  vehicles  carrying 
heavy  loads  is  very  destructive  to 


the  roads,  the  width  of  the  surface 
covered  by  the  narrow  wheel  not 
being  suflScient  to  bear  the  heavy 
weight  imposed  on  it.  It  has  been 
proved  by  repeated  and  careful  ex- 
periments that  wheels  with  two  and 
a  half  inch  tires  cause  double  the 
wear  on  a  road  that  wheels  which 
have  four  and  a  half  inch  tires  do. 
On  good  roads  there  is  no  great  ad- 
vantage in  a  greater  width  than 
four  and  a  half  inches. 

''Telford's  rule  was  one  inch  of 
tire  for  every  five  hundred  weight 
on  the  wheel.  By  this  a  cart  weigh- 
ing with  its  load  two  tons  would  re- 
quire four-inch  tires. 

''Wheels  of  a  large  diameter  do 
less  harm  to  a  road  than  small  ones. 
In  making  repairs  to  our  carts  we 
'  put  on  five-inch  tires  on  the  hind 
wheels  of  the  four-wheeled  carts, 
and  four-inch  on  the  fore  wheels, 
the  front  axle  is  shortened  eight 
inches,  so  that  we  roll  a  space  of 
eighteen  inches  when  the  cart 
moves,  and  it  is  surprising  to  see 
how  easily  they  will  go  over 
switches,  frogs,  and  grooved  rail- 
road tracks.  The  two- wheeled  carts 
we  put  on  four-inch  tires,  and  I 
wish  that  everybody  that  owns 
teams  could  be  induced  to  adopt 
wide  tires." 


CLEANING  OF  STREET  RAILWAYS. 

The  advantage  of  keeping  street 
railways  clean  was  the  subject  of  a 
paper  recently  read  before  the  En- 
glish Society  of  Engineers,  by  Mr. 
H.  Conradi.-  He  said  that  the  trac- 
tional  resistance  between  clean  and 
dirty  rails  varied  as  much  as  thirty 
pounds.  Cleaning  by  hand,  once 
a  day,  says  Mr.  Conradi,  costs 
twenty-five  cents  per  mile  of  single 
line,  in  fine  season,  and  twice  as 
much  in  bad  weather.  Watering 
by  cart  twice  a  day  costs  sixty  cents 
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per  mile.  Cleaning  by  a  special 
device  successfully  used  on  the 
tram  cars  of  Reading,  England, 
for  the  last  eighteen  months  costs 
twelve  cents  per  day,  and  even  less. 


NOTES   FROM   A   CITY    ENGINEER'S 
REPORT. 

Mr.  Harvey  Linton,  city  civil  en- 
gineer of  Altoona,  Pa. ,  has  crowded 
a  vast  amount  of  useful  information 
into  a  few  pages  in  his  last  annual 
report,  which  has  just  been  pub- 
lished. A  report  of  some  of  the 
tests  of  material  made  under  his  di- 
rection is  given  herewith. 

CBMENT  TESTS.    "NEAT." 

BT  CITT  INOIMBBB  LINTON,  ALTOONA,  PA. 


Cumberland, 

1 
Day. 

86. 
196. 

84. 
120.5 

7 
D»yt 

69. 
260. 
102. 
176.4 

80 
D'yt 

14. 
290. 
198. 
254.6 

60 
D'yi 

9. 
890. 
200. 
265.5 

90 
Dy'i 

120 
D'yt 

88?:" 

274. 
304. 

150 
Dy'B 

No.  made 

Maximum 

Minimum 

Mean  of  all.... 

19. 
840. 
202. 
246.5 

2. 
306. 
276. 
291. 

•LouUvilU, 

No.  made 

Maximum 

Minimum 

Mean  of  all.... 

16. 
16S. 

76. 
115.2 

6. 
70. 
64. 
66. 

16. 
178. 

83. 
112.8 

4. 
88. 
24. 
46. 

U. 
204. 
168. 
178  3 

15  D. 
2. 
196. 
152. 
174. 

4. 

184. 
114. 
138.5 

2. 
282. 
228. 
230. 

1. 
270. 
270. 
270. 

Acme, 
No.  made 

Maximum 

Minimum 

Mean  of  all.... 

' 

Imp,  Eosendale 
Noftetu    .  .. 

6. 
110. 
84. 
96  7 

Maximum 

Minimum. 

Mean  of  all.... 

ONE-HALF  SAND  AND  ONE-HALF  CEMENT. 

Cumberland, 
No.  tests 

Mapleton  sand. 
1.        8.   ! 1  22. 

Ore  Hill. 

7 

Maximum 

82. 
82. 
82. 

90. 
79. 
85. 

198. 
94. 

184. 
107 

Minimum 

Mean  of  all.... 



150.7132.4 

*L0Ui8VilU, 

No.  tests  

M( 

ipleton  sand. 

1.  1    a    1    2. 

Ore  Hill  sand. 

Maximum  .... 

9i. 
92. 

108. 
70. 

72. 
70. 
71. 

1 

Minimum 

Mean  of  all... 

92. 

94. 

*  Black  Diamond  brand. 

Some  extracts  from  his  report  are 
given  below: 

* '  In  freezing  weather  a  mixture 
of  one  pound  of  salt  and  eighteen 
gallons  of  water  was  used  in  mak- 
ing cement  mortar  and  concrete,  to 
which  was  added  about  one  ounce 
of  salt  for  every  degree  of  tempera- 
ture less  than  30  degrees  Fahren- 
heit." 


**  Enterprising  quarrymen  may 
be  able  to  meet  the  requirements 
for  uniformity  of  depth  of  blocks 
and  thus  greatly  improve  the  char- 
acter of  Belgian  block  paving. 

'*  Perhaps,  if  the  stone  blocks 
were  set  with  their  smooth  top  sur- 
faces exactly  on  the  line  of  the  grade 
of  the  finished  street  surface,  in  a 
concrete  bed  one  inch  in  thickness, 
of  fine  gravel  and  cement — mortar 
while  it  is  in  a  plastic  state — the  re- 
sult would  be  satisfactory,  suppos- 
ing, of  course,  that  the  foundation 
is  of  concrete,  at  least  five  inches  in 
thickness." 

'  'The  width  of  stone  blocks  should 
not  be  more  than  3  to  3>ie  inches 
on  grades  of  4  per  cent,  and  up- 
ward." 

**  Steel-pointed  shoes  of  horses 
work  the  greatest  injury  to  brick 
pavements." 

'  *  In  specifications  for  brick  pav- 
ing, uniformity  as  to  hardness 
should  be  insisted  upon,  and  the 
coutractor  required  to  remove  all 
soft  and  defective  bricks  that  show 
in  the  pavement  within  two  years 
after  its  completion,  and  make  all 
necessary  repairs,  furnishing  new 
bricks  uniform  in  quality  with  the 
paving." 

STREET  PAVING  IN  SEATTLE. 

Reginald  H.  Thomas,  city  en- 
gineer of  Seattle,  Wash.,  in  his  an- 
nual report,  just  published,  says 
that  it  has  been  the  custom  in  Se- 
attle to  supplement  the  first  grad- 
ing improvement,  when  necessary, 
with  fir  planking,  laid  at  the  gen- 
eral expense.  '*In  this  manner," 
he  adds,  ''all  of  our  principal  busi- 
ness streets  and  a  few  of  the  main 
thoroughfares  to  the  outlying  dis- 
tricts have  been  rendered  available 
for  the  trade  and  travel  of  the  city. 
Other  resident  streets,  not  thus  fa- 
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vored  with  facilities,  are  for  several 
months  in  the  rainy  season  fre- 
quently almost  impassable.  It 
would  seem  that  the  question  of 
paved  streets  for  our  business  dis- 
tricts and  '  hard  roads  '  for  outlying 
routes  of  travel  must  be  met  at  an 
early  date.  The  expense  of  main- 
tenance and  repairs  of  our  planked 
streets  is  of  itself  a  large  item,  aside 
from  the  injurious  effects  upon  the 
public  health,  resulting  from  the 
decay  of  vegetable  matter  and  its 
diffusion  into  the  atmosphere.  The 
development  of  the  process  of  pro- 
ducing a  quality  of  brick  unex- 
excelled  for  paving  purposes  has 
been  well  indicated  by  the  tests  of 
brick  submitted  for  lining  our  sewer 
tunnels.  With  the  establishment 
of  large  plants  tributary  to  the  city, 
involving  the  use  of  home  resources 
and  labor,  capable  of  producing  a 
form  of  brick  suitable  for  substan- 
tial street  paving  in  any  desired 
quantity,  it  would  seem  that  the 
problem  of  street  paving  in  Seattle 
might  be  brought  to  a  speedy  solu- 
tion. The  good  roads  which  have 
usually  resulted  from  the  use  of 
*  macadam '  commends  it  to  me  as 
the  most  suitable,  available  and 
permanent  method  for  improving 
our  outlying  streets,  especially  such 
as  are  well-traveled  avenues  of  com- 
munication to  the  suburbs  of  the 
city.'' 


PLANS  FOR  A  GREAT  BRIDGE. 

English  and  French  engineers 
have  for  a  quarter  of  a  century  been 
looking  forward  to  the  tunneling  or 
bridging  of  the  English  channel. 
The  tunnel  scheme  has  been  indefi- 
nitely abandoned,  but  there  is  still 
a  hope  that  the  bridge  will  be  built 
by  the  end  of  the  century.  Recent 
progress  in  engineering  and  metal- 
lurgy makes    the   construction    of 


the  immense  structure  possible  if 
not  altogether  probable. 

The  plans  of  Engineer  Hersent, 
of  France,  are  for  a  bridge  thirty 
kilometers  in  length  with  a  plat- 
form one  hundred  and  fifty  feet 
above  the  sea  at  high  tide,  high 
enough  to  allow  large  steamers  and 
tall-masted  sailing  vessels  to  pass 
under  it,  and  wide  enough  to  sup- 
port four  railway  tracks,  besides  a 
road  for  carriages,  foot  passengers, 
etc.  Places  of  refuge,  watchhouses, 
alarm  bells  and  electric  lights  will 
be  placed  at  each  pier.  It  is  be- 
lieved that  a  foundation  for  piers 
may  be  constructed  without  much 
trouble  by  the  aid  of  compressed 
air  diving  bells,  as  the  channel's 
depth  between  Calais  and  Dover 
does  not  exceed  fifty  meters  at  any 
place,  the  average  being  from 
twenty-five  to  thirty-five  meters. 
The  plans  call  for  4,000,000  tons 
concrete,  2,000,000  tons  wood  and 
lead,  3,000,000  tons  iron  and  other 
metals  which  will  make  the  bridge 
proper  weigh  about  9,000,000  tons. 
The  cost  of  the  entire  structure  will 
be  in  the  neighborhood  of  $200,- 
000,000.  The  plans  are  soon  to  be 
submitted  to  an  international  tech- 
nical committee.  If  the  committee 
report  favorably  and  the  desired 
concessions  are  granted,  the  work 
will  be  commenced  immediately. 
It  is  said  the  structure  could  be 
completed  in  six  years. 


CONSTRUCTION  OF  A  ROMAN  ROAD. 

A  Roman  road,  near  Moffat,  in 
Scotland,  has  been  closely  exam- 
ined by  Mr.  G.  T.  Johnstone.  The 
road  was  21  feet  wide,  with  a  whin- 
stone  curb  on  each  side.  Exclusive 
of  the  turf  covering  it  was  23  inches 
deep  from  foundation  to  crown. 
The  foundation  was  a  layer  of  clay, 
6  inches  deep  in  the  center,  and 
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tapering  to  the  sides, with  undressed 
stone  bedded  from  1  to  1  >ik  inches 
into  the  surface  of  the  clay.  Then 
came  a  layer  of  stones,  11  inches 
deep,  about  equal  in  size  to  a  boy's 
head,  and  with  the  vacancies  filled 
with  ''till."  A  4-inch  layer  of 
smaller  stones  formed  the  top  sur- 
face of  the  road.  At  another  place 
the  clay  and  stones  were  mixed  to- 
gether like  concrete  in  a  bottom 
layer,  11  inches  thick,  with  the  4- 
inch  smaller  stone  layer  above. 


sparks  to  fly.  When  used  for  pav- 
ing the  brick  are  interlocked  so 
that  the  pressure  falling  on  any  one 
is  distributed  through  several. 


BOSTON'S  PROPOSED  SYSTEM!  OF 
tRAPID  TRANSIT.! 

The  legislative  committee  has  de- 
cided on  a  definite  proposal  for  Bos- 
ton's rapid  transit.  It  is  the  idea 
of  C.  C.  Cofl5n.  The  city  is  to  pro- 
vide a  clear  right  of  way  through 
alleys  and  narrow  streets  and  re- 
ceive proposals  for  the  construc- 
tion, which  is  elevated.  Then  the 
system  would  be  let  for  twenty-five 
to  fifty  years  to  the  highest  bidder, 
at  the  end  of  which  time  the  owner- 
ship and  control  would  revert  to 
the  city.  The  cost  of  double  track 
structure  is  estimated  at  $1,000,000 
a  mile. 

A  NEW  PAVING  BRICK  COMPANY. 

N.  T.  Barnes,  of  Buffalo,  is  or- 
ganizing a  company  in  Superior, 
Wis.,  for  the  manufacture  of  a  new 
paving  and  building  brick.  The 
capital  stock  has  been  fixed  at 
$100,000,  nearly  all  of  which  has 
been  subscribed. 

The  brick  is  of  a  peculiar  kind, 
an  invention  of  Mr.  Barnes.  It  is 
made  of  a  mixture  of  clay,  shale 
and  sand,  and  when  mixed  in  the 
right  proportions  the  result  is  a 
material  as  hard  as  steel  or  glass. 
Mr.  Barnes'  way  of  proving  the 
hardness  of  his  brick  is  to  strike  it 
with  a  piece  of  steel,  which,  instead 
of  breaking  the  brick,   causes  the 


LOUISVILLE'S  STREET  PAVEMENTS. 

City  Engineer  Charles  V.  Meh- 
ler,  of  Louisville,  reports  that  the 
paved  streets  there  now  comprise 
19.22  miles  of  granite,  5.80  of  as- 
phalt, and  2.18  of  brick.  He  says 
that  owing  to  the  decreased  price  of 
labor  and  material,  there  has  been 
no  time  in  the  city's  history  when 
public  work  has  been  done  cheaper. 


SOME  RECENT  INVENTIONS. 

An  Insulated  Pipe  Joint  or  Coup- 
ling, 495,513.  Thomas  J.  Pierce, 
Philadelphia,  Pa.  This  invention 
consists  of  two  separate  parts,  each 
having  a  depression,  which  depres- 
sions firmly  hold  or  secure  an  in- 
sulating block  surrounded  by  ad- 
ditional insulating  material  and  a 
collar  uniting  the  parts  together  and 
insulated  from  the  upper  part. 

A  Bridge.  495,621.  Joseph  W. 
Balet,  New  York,  N.  Y.  This  in- 
vention comprises  a  suspension 
bridge  with  a  cantalever  girder  to 
stiffen  the  roadbed,  towers  resting 
upon  the  cantalevers,  a  suspension 
cable  supported  by  the  towers  and 
anchored  to  the  girder  and  vertical 
suspenders  between  the  suspension 
cable  and  the  girder. 

A  Hydrant.  495,711.  Adam 
Schied,  Harrison,  N.  J. 

A  Process  of  Treating  Sewage. 
495,834.  James  J.  Powers,  Brook- 
lyn, N.  Y.  This  invention  consists 
in  causing  the  sewage  to  move  for- 
ward through  suitable  conduits,  in- 
troducing disenfectants  at  the  head 
of  the  conduit,  also  substances  form- 
ing with  the  sewage,  compounds  in- 
soluble in  water,  removing  the  float- 
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ing  and  sedimentary  matter,  simul- 
taneously treating  the  entire  body 
of  sewage  with  a  disinfectant  or 
germ  destroying  gas,  and  finally 
treating  the  water  separstted  out  by 
means  of  liquid  disenfectants. 

A  Draw  Bridge.  496,074.  George 
H.  Thomas,  Sing  Sing,  N.  Y.  This 
invention  comprises  an  end-lift 
bridge,  a  tower,  a  lifting  flexible 
member,  a  sheave,  a  drum  actuated 
by  a  motive  power,  a  sheave,  a  sub- 
divided counterweight,  and  catches 
arranged  for  supporting  the  subdi- 
visions of  the  counterweight  when 
detached. 

A  Pavement,  496,099.  Eugene 
Robinson,  Detroit,  Mich.  This  in- 
vention comprises  a  combined  brick 
and  aspaltum  pavement  constructed 
by  arranging  the  bricks  therefor 
upon  a  suitable  resisting  founda- 
tion, and  combining  wherewith  a 
coating  of  hot  liquid  asphaltum  in 
such  manner  that  the  coating  be- 
comes incorporated  in  the  brick  and 
the  interstices  and  forms  a  resisting 
surface,  incorporating  therewith, 
before  cooling,  inert  material  to  in- 
crease the  durability. 

Sidewalk  or  Building  Block,  496,- 
201.  Frank  C.Klinder,  Sheboygan, 
Wis.  This  invention  consists  of  a 
center  of  hard  burned  brick,  and  a 
veneer  of  artificial  stone. 

A  Garbage  Receptacle,  496,243. 
Albert  H.  Zenner,  Detroit,  Mich. 
This  invention  comprises  a  fence  or 
wall  having  an  aperture  therein,  a 
triangular  garbage  receptacle  de- 
tachably  pivoted  at  its  apex  in  the 
lower  edge  of  the  aperture,  and 
adapted  to  be  rocked  to  either  side 
of  the  fence. 

A  Brick  or  Tile  Cutting  Machine, 
496,286.  Assigned  to  the  Frey- 
Sheckler  Company,  Bucyrus,  Ohio. 
This  invention  comprises  a  carrying 
apron,  cutting  wires  of  a  cutting 


table,  a  roller  under  the  apron  ad- 
jacent to  the  cutting  wires  formed 
with  tapering  ends  having  anular 
end  flanges  whereby  the  outer  edges 
of  the  apron  are  supported. 

An  Apparatus  for  Testing  Pipes  and 
Tubes,  496,438.  Arthur  O'Brien, 
Helena,  Mont.  This  invention  com- 
prises a  casing,  a  collar  below  the 
casing,  an  electric  gasket,  a  bind- 
ing collar,  a  plunger  operating  with 
the  collars,  to  expand  the  gasket,  a 
lever  for  operating  the  plunger,  and 
a  pawl  adapted  to  engage  a  series  of 
teeth  on  the  plunger. 

A  Clean  Out  for  Drainage  Pipes, 
496,561.  Robert  Garvie,  Hartford, 
Conn.  This  invention  comprises  a 
body  part  having  an  interior  flaring 
seat,  a  cover  having  a  tapering  edge 
ground  to  the  seat,  a  central  pro- 
jecting stem  on  the  outside,  a  cap 
provided  with  a  threaded  part  en- 
gaging a  corresponding  threaded 
part  on  the  body  part  of  the  clean- 
out,  an  opening  through  which  the 
stem  extends,  and  the  device  adapted 
to  receive  a  tool  for  removing  the 
cover. 

A  Tile  or  Brick  Machine.  496,779. 
Egbert  M.  Freese,  Plymouth,  Ohio. 
This  invention  comprises  a  casing, 
a  rotatable  screw  propeller  or  con- 
veyor located  therein,  a  rotatable 
shaft  located  above  and  at  one  side 
of  the  propeller  or  conveyor  shaft, 
provided  with  a  series  of  fingers  or 
teeth,  projecting  between  the  spirals 
of  the  conveyor  or  propeller. 

A  Street  Roller,  496,794.  As- 
signed to  Edward  I.  Pope,  More- 
land,  111.  This  invention  com- 
prises a  frame,  a  roll  journaled  in 
the  frame,  an  arch  secured  to  the 
frame,  a  circular  iron  or  track,  the 
brackets  by  which  the  circular  iron 
or  track  is  secured  to  the  arch,  a 
beam  or  swinging  frame  pivoted  to 
the   arch,    and   to   which   a   draft 
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tongue  is  secured,  and  friction  roll- 
ers secured  to  the  beam  or  swinging 
frame,  and  which  bear  upon  the 
track. 

An  Automatic  Operator  for  Draw- 
bridge Gates.  496,893.  Ralph  L. 
Paddock,  Philadelphia,  Pa. 

A  Garbage  Vessel  496,917.   Geo. 

B.  Sweger,  Chicago,  111.  This  in- 
vention comprises  a  main  portion 
for  holding  the  garbage  provided 
with  a  series  of  holes  in  the  bottom, 
a  lower  portion  adapted  to  inclose 
the  lower  end  of  the  main  portion 
for  a  short  distance,  the  two  por- 
tions fitting  together  easily  and 
being  seperable  from  each  other, 
and  one  portion  being  provided 
with  lugs  to  regulate  the  distance 
which  the  main  portion  enters  the 
lower  portion,  the  hole  or  either 
portion  being  adapted  to  be  moved 
from  place  to  place. 

A  Brick  Cutting  Machine.    496,- 

982.  Jacob  A.  Snell,  Harrington, 
R.  I.  This  invention  comprises  a 
slotted  stationary  cutting  bed  and  a 
series  of  mounted  cutters  arranged 
to  pass  into  the  slots,  an  extensible 
table  composed  of  a  series  of  con- 
nected sections  onto  which  a  num- 
ber of  brick  blanks  are  simultane- 
ously delivered,  means  for  opening 
and  closing  the  table,  and  a  pusher 
or  discharging  plate  arranged  to 
force  the  series  of  blanks  from  the 
table. 

A  Brick  Cutting  Machine.    496,- 

983.  Jacob  A.  Snell,  Harrington, 
R.  I.  This  invention  comprises  a 
movable  cutting  frame  and  a  fender 
or  guard  plate  arranged  to  be  forced 
below  the  bed  level  by  the  action  of 
the  cutter-frame. 

A  Street  Sprinkler.  497,074.  As- 
signed to  H.  G.  Stiebel,  Jr.,  and  A. 

C.  Stiebel,  St.  Louis,  Mo.  This  in- 
vention consists  of  a  tank  having  an 
out-let  pipe  at  the  bottom  thereof,  a 


regulating  valve  in  the  pipe,  a  con- 
veyor-cylinder communicating  with 
the  out-let  pipe,  a  spiral  conveyor 
within  the  cylinder,  out-let  open- 
ings leading  from  the  conveyor- 
cylinder  having  a  combined  sec- 
tional area  less  than  that  of  the  in- 
let openings  to  the  cylinder,  and  a 
sprinkling  device  connected  with 
the  out-let  openings. 

V.  H.  Lockwoodj  Patent  AtVy. 
Indianapolis,  May  20, 1893. 

PERSONALS. 

C.  H.  Ladomus  has  been  elected 
city  engineer  of  Chester,  Pa. 

Mr.  Q.  M.  Norris  has  been  elected 
city  engineer  of  Madison,  Wis. 

Mr.  John  G.  Zane  has  been  elected 
city  engineer  of  Escanaba,  Mich. 

Mr.D.  H.  Bartholomew  has  been 
elected  engineer  of  Lansing,  Mich. 

Mr.  0.  R.  Rauchfuss  has  been 
appointed  city  engineer  of  Joliet, 
111. 

Mr.  J.  Trumbor  has  been  elected 
town  engineer  of  Glen  wood  Springs, 
Colo. 

Mr.  W.  B.  Howe  has  been  ap- 
pointed city  engineer  of  Concord, 
N.  H. 

Mr.  Wm.  Jackson  has  been  re- 
appointed city  engineer  of  Boston, 
Mass. 

Mr.  T.  N.  Reiter  has  been  ap- 
pointed city  engineer  of  Ishpeming, 
Mich. 

Mr.  T.  H.  Davenport  has  been 
appointed  city  engineer  of  Jackson- 
ville, 111. 

Mr.  L.  W.  Leete,  of  Huntington, 
W.  Va.,  has  been  re-elected  city 
engineer. 

Mr.  J.  E.  S.  Pry  or  has  been 
elected  city  engineer  of  Hagers- 
town,  Md. 
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Mr.  H.  H.  Pendleton  has  been 
appointed  city  engineer  of  Inde- 
pendence, Mo. 

Mr.  John  C.  Chase,  M.  Am.  Soc. 
C.  E.,  Wilmington,  N.  C,  has  re- 
cently been  appointed  a  member  of 
the  North  Carolina  State  Board  of 
Health. 

Mr.  Thomas  Danger  has  been  ap- 
pointed superintendent  of  public 
works  in  Port  Huron,  Mich.,  and 
Mr.  T.  W.  Rogers  reappointed  city 
engineer. 


Mr.  F.  A.  Dunham,  of  Plainfield, 
N.  J.,  has  been  re-elected  city  en- 
gineer of  Dunkirk,  N.  Y.  Mr. 
Dunham  has  recently  opened  a 
branch  oflfice  at  Pittsburgh,  Pa. 

Mr .  Sam uel  G .  Artingstall  has  been 
appointed  city  engineer  of  Chicago, 
Mr.  0.  H.  Cheney  superintendent 
of  sewers,  Mr.  John  Fitzsimmons 
superintendent  of  water-works,  and 
Mr.  Hiram  J.  Jones  commissioner 
of  public  works. 


LETTERS  FOR  THE  PUBLIC. 


A  BRICK  LINER  FOR  STREET  CAR 

RAILS. 
To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — I  notice  on  page  275  of  your 
May  number,  a  cut  of  a  section  of 
street  railway  track  showing  a  cem- 
ent filling  for  grooves  inside  of  the 
girder  rail  before  the  paving  joins 
the  rail .  I  have  done  a  large  amount 
of  track  paving  in  this  city,  using 
variou§  materials  for  this  filling  of 
grooves. 

I  have  now  introduced  a  brick 
liner  in  place  of  cement  or  other 
materials  and  it  fully  meets  all  re- 
quirements. Most  of  the  track  work 
now  being  done  here  is  reconstruc- 
tion, made  necessary  by  the  change 
from  horse  to  electric  power.  The 
90-lb.  girder  rail  is  used,  and  the 
reconstruction  is  carried  on  without 
stoppage  of  cars.  Under  these  cir- 
cumstances the  cement  would  be 
jarred  out  by  the  running  of  the 
cars,  and  it  is  difficult  at  any  time 
to  make  the  cement  adhere  to  the 
iron. 

The  liner  which  I  use  is  made  of 
clay  molded  to  fit  the  rail  and  burned 
the  same  as  brick.  It  is  made  in 
sections  of  the  same  length  as  the 
paving  block  and  is  placed  in  the 
groove  just  ahead  of  the  paving. 


filling  the  groove  and  making  a 
solid  perpendicular  bearing  for  the 
paving  blocks  against  the  rail.  I 
have  used  wooden  strips  for  the 
same  purpose,  but  they  are  objec- 
tionable, as  they  are  liable  to  decay. 
This  liner  is  imperishable  and  has 
the  advantage  of  being  solid  as  soon 
as  put  in,  while  the  cement  filling 
must  have  time  to  set  and  become 
hard  before  it  is  really  serviceable. 
A  good  many  miles  have  been  pre- 
pared in  this  way,  and  all  who  have 
seen  it  consider  it  the  most  practic- 
able plan  for  filling  up  these  hollow 
places  in  the  rail  where  tracks  are 
to  be  paved.  N.  B,  Abbott. 

Columbus,  0.,  May  13, 1898. 

ROAD-BED   OF   STREET  RAILWAY 
TRACKS. 

To  the  Editor  of  Paving  and  Municipal  En- 
gineering : 

Sir — In  your  April  number  I 
read  a  very  interesting  article  on 
*'  Damage  to  Brick  Streets  by  Elec- 
tric Cars,"  by  one  of  our  brother 
engineers  of  this  city,  Mr.  F.  W. 
Cerny.  I  concur  with  him  in  his 
views  on  this  subject  so  far  •  as  he 
goes,  and  as  I  have  made  careful 
observations  myself  for  some  time 
past,  I  will  make  some  suggestions 
which,  I  believe,  would  save  rail- 
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way  companies  a  great  deal  of  an- 
noyance and  expense. 

In  excavations  I  would  go  at 
least  twelve  inches  below  the  bot- 
toms of  the  ties  and  grade  this  sub- 
grade  so  that  a  cross  section  of  it 
under  each  track  would  be  V- 
shaped,  being  about  three  inches 
lower  in  the  center  than  at  the  ends 
of  the  ties. 

At  the  vertex  of  the  V  I  would 
sink  a  common  two-inch  drain  tile, 
running  longitudinally  along  the 
center  of  the  track;  this  I  would 
connect  with  a  drop  or  other  con- 
duit at  the  bottom  of  the  grade. 
On  the  sub-grade  thus  prepared  I 
would  spread  broken  stone  or  gravel 
to  a  depth  of  twelve  inches  and 
then  lay  the  ties  on  these. 

The  main  point  which  I  present 
here  is  the  use  of  the  drain  tile, 
which,  being  capillary  in  its  action, 
draws  all  the  moisture  from  the 
foundation  of  the  track. 

In  support  of  my  argument  I 
will  state  that  on  level  grades  where 
the  water  has  but  little  chance  to 
get  away,  we  find  the  track  the 
most  difficult  to  maintain,  while  on 
steep  grades  where  the  water  runs 
off  it  requires  comparatively  little 
attention.  Many  railroads  are  mak- 
ing use  of  drain  tile  in  the  manner 
above  suggested  in  cuts  and  other 
places  and  find  it  obviates  the  dif- 
ficulty in  maintaining  the  tracks  to 
a  marked  degree. 

H,  M,  Gates. 

Columbus,  0.,  May  8, 1893. 


COMPARATIVE    COST   OF    PAVED 
STREETS. 
To  the  Editor  of  Paving  and  Municipal  En- 
gineering: 

Sir — I  send  you  an  article  pub- 
lished lately  in  a  Memphis  paper. 
It  bears  upon  two  or  more  articles 
in  the  last  number  of  Paving  and 
Municipal  Engineering. 


The  last  paragraph  would  seem 
to  show  that  Major  Geo.  B.  Fleece 
falls  very  far  short  of  the  facts  in 
his  estimate.  But  if  this  is  so  what 
can  not  be  said  in  condemnation  of 
City  Engineer  Meriwether's  state- 
ment that : 

* '  Where  traffic  is  heavy  and  con- 
tinuous and  cost  and  noise  are 
secondary  considerations, durability 
with  least  repairs  being  a  prime 
consideration,  all  authorities  agree 
that  first-class  granite  pavement 
stands  first.'' 

I  have  taken  the  trouble  to  ask 
Major  Meriwether  if  he  meant  this 
statement  to  apply  to  Memphis,  as, 
of  course,  any  reader  would  infer. 
He  claims  that  he  thinks  it  holds 
for  Memphis  I 

It  seems  to  me  to  be  very  absurd 
to  claim,  as  he  does,  that  the  cost 
of  any  extra  inconvenience  due  to 
repairing  and  relaying  asphalt  or 
brick  can  justify  such  a  great  ex- 
cess of  constant  expense  to  vehicles 
and  horses  due  to  granite  which  is 
laid  and  kept  up  for  any  given  time 
only  at  far  greater  expense  than  is 
necessary  for  brick  or  asphalt. 

J.  M,  HeiskelL 

It  is  not  sufficient  to  compare  the 
cost  of  paving  alone.  To  properly 
compare  pavements,  we  must  con- 
sider the  object  for  which  they  are 
laid,  and  their  degree  of  success  or 
failure  in  effecting  that  saving  to 
traffic  which  is  sought. 

It  is  indeed  remarkable  that  so 
very  many  writers  upon  this  sub- 
ject of  pavements  should  never  con- 
sider at  all  the  prime  object  of  pave- 
ments. 

Manifestly,  the  true  object  is  to 
save  cost  of  using  streets.  This  ob- 
ject the  pavement  accomplishes  only 
when  it  lessens  the  cost  of  traction 
or  rolling  friction  per  ton  of  load 
hauled. 
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Hub- friction-cost  and  grade-cost- 
proper  should  be  excluded  from  the 
cost  of  pavements  since  no  pavement 
can  affect  them. 

To  justify  or  pay  for  itself  the 
pavement  must  save  more  per  square 
yard  in  pounds  per  ton  of  pull  or 
tractive  force  required  than  it  costs 
per  square  yard  to  lay  and  main- 
tain. This  amounts  to  saying  that 
the  saving  to  vehicles,  horses,  etc., 
for  which  the  pavement  is  laid,  must 
be  greater  than  the  cost  of  the  pave- 
ment itself,  or  else  no  saving  is  ef- 
fected. 

The  authorities  give,  as  the  re- 
sult of  experiment,  the  following 
pulls  in  pounds  per  ton  of  load 
for  the  pavements  here  conpared: 

* 'Asphalt,  15  pounds  at  all  speeds. 
Brick,  not  given.  Granite,  at  a 
walk,  33  pounds;  at  a  trot,  66 
pounds.  Stone  block,  at  a  walk, 
40  pounds;  at  a  trot,  117  pounds. 

These  figures  include  hub  fric- 
tion, say  about  3  pounds.  Hence 
we  have  tractive  force  required  on 
asphalt,  12  pounds;  (required  on 
brick,  18  pounds);  required  on 
granite,  36  pounds;  required  on 
limestone,  60  pounds.  Each  pound 
of  pull  costs,  say  x  cents  for  the 
whole  traflSc  in,  say,  20  years.  We 
can  not  say  how  large  x  is  for  any 
pavement,  but  we  can  say  how  large 
it  must  be  to  justify  the  laying  of 
one  pavement  instead  of  another. 
In  reality  x  is  greater  for  brick  than 
for  asphalt,  and  greater  still  for 
granite  and  limestone  block,  but  if 
we  consider  x  as  the  same  for  all,  we 
make  safer  for  the  purposes  of  the 
comparison  the  figures,  12,  18,  36 
and  60  pounds.  The  problem  is  to 
find  the  comparative  cost  in  20 
years  of  streets  in  Memphis,  in- 
cluding cost  of  pavements,  when: 

1.  Paved  with  limestone — ''or- 
dinary   stone    blocks'* — at   $2.15, 


and  relaid  at  $2.15  in  10  years. 
Cost  without  repairs,  60x  plus 
$10.75  per  square  yard,  6  per  cent, 
compound  interest  on  cost  of  pave- 
ment in  20  years.  No  interest  on 
cost  of  traction. 

2  Paved  with  "  granite  blocks'^ 
at  $4.35,  without  repairs.  Cost  in 
20  years  at  6  per  cent,  compound 
interest,  36x  plus  $13.95  per  square 
yard.  No  interest  on  cost  of  trac- 
tion. 

3.  Paved  with  brick  at  $2.75, 
without  repairs  and  relaid  at  ten 
years  at  $1.50.  Cost  at  6  per  cent, 
compound  interest  in  20  years  18x 
plus  $11.50  per  square  yard.  No 
interest  on  cost  of  traction. 

4.  Paved  with  asphalt  at  $2.90, 
including  five  years'  guarantee, 
then  9  cents  per  yard  per  year  for 
fifteen  years.  Cost  at  6  per  cent, 
compound  interest,  12x  plus  $11.40. 
No  interest  on  cost  of  traction . 

Excess  cost  of  limestone  over 
granite,  24x  plus  $3.20=saving  of 
granite  over  limestone. 

Excess  cost  of  granite  over  brick, 
18x  plus  $2.45=saving,  etc. 

Excess  cost  of  limestone  over 
brick,  42x  plus  75  cent8=saving, 
etc. 

Excess  cost  of  granite  over  as- 
phalt, 24x  plus  $2.55=saving,  etc. 

Excess  cost  of  limestone  over  as- 
phalt, 48x  plus  65  cents=  saving, 
etc. 

Taking  the  actual  case  in  Mem- 
phis, where  50,000  yards  of  granite 
at  a  cost  of  $13.95  in  twenty  years 
have  absorbed  the  cost  of  65,000 
yards  of  limestone,  60,700  yards  of 
brick  or  61,300  yards  of  asphalt, 
we  find  that  if  the  partial  substitu- 
tion of  the  granite  for  the  limestone 
is  justifiable  the  saving  due  to  the 
50,000  yards  of  granite  must,  at 
the  very  least,  pay  for  paving  the 
remaining  15,000  yards  with  lime- 
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stone,  or  x  must  be  13  K  cents.  If 
X  is  as  much  as  13  K  cents,  then 
even  where  granite  saves  nothing 
brick  would  save  on  the  65,000 
yards  in  20  years  $292,395,  and  as- 
phalt would  save  $352,475.  If,  how- 
ever, we  take  the  cost  year  by  year 
for  twenty  years  of,  say  100,000 
square  yards  of  street  surface  paved 
with  limestone  at  $2.15 ($217,500), 
or  with  49,425  square  yards  of 
granite  at  $4.35  ($217,500),  and 
the  remainder  limestone,  50,575 
yards,  at  $2.15  ($108,736),  or  with 
78,180  square  yards  of  brick  at 
$2.75  ($217,500),  and  the  remain- 
der, 21,820  yards  limestone  at  $2.15 
($46,913),  or  with  74,140  yards 
asphalt  at  $2.90  ($217,500),  and 
the  remainder  limestone,  25,860 
yards,  at  $2.15  ($55,599),  we  find 
as  follows  :  Cost  of  asphalt  and 
limestone  (12x  plus  $2.90)  times 
74,140  plus  (60x  plus  $2.15)  25,- 
860,  plus  6  per  cent,  on  any  excess 
over  cost  of  the  cheapest  surface  of 
the  four.  Cost  of  78,180  yards 
brick,  plus  21,820  yards  of  lime- 
stone at  $2.15  (18x  plus  $2.75), 
78,180  plus  (60xplus  $2.15)  21,- 
820,  etc.  Cost  of  49,425  yards 
granite  and  50,575  yards  limestone 
at$2.15(36x  plus  $4.35)  49,425, 
plus  (60x  plus  $2.15)  50,575,  etc. 
Cost   of    100,000   yards   limestone 


(60x  plus  $2.15)  100,000,  etc.  For 
first  year:  Asphalt,  $324,217; 
brick,  $320,070;  granite,  $432,742; 
limestone,  $335,000. 

The  traflfic  is  supposed  to  be  such 
as  would  make  x  equal  1  cent  per 
pound  pull  per  yard  per  year. 

Five  years'  cost  would  be: 

Five  Years.  Ten  Years. 

Asphalt $422,217  $578,449 

Brick 429,015  565.440 

Granite 663,014  996,715 

Limestone 591,509  967,992 

Relaying  brick  at  end  of  ten  years, 

we  have  at  twenty  years  : 

Asphalt  $   889,309 

Brick 1,024,329 

Excess  cost  of  brick $   185,020 

Asphalt 889,309 

Granite 1,865,220 

Excess  cost  of  granite $  975,911 

These  figures  may  be  somewhat 
unfair  to  brick,  but  if  we  compare 
brick  and  asphalt  separately  with 
granite,  100,000  of  each,  including 
cost  of  laying,  cost  of  using  and  in- 
terest at  6  per  cent,  on  excess  cost 
to  the  end  of  each  year  for  ten  years, 
we  find  that  asphalt,  at  $3  for  ten 
years,  saves  about  $558,000,  while 
brick  at  $2.75  for  ten  years  saves 
$524,000  over  granite  at  $4.35  for 
ten  years.  Brick  at  $2.42  will  save 
$583,000  over  this  estimated  cost  of 
granite.  J.  M.  Heiskell. 

Memphis,  Tenn.,  May  5, 1893. 
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LONDON  WATER  SUPPLY  SYSTEM. 
London,  with  its  teeming  mil- 
lions of  citizens,  consumes  on  an 
average  over  200,000,000  gallons  of 
water  every  day,  not  taking  into 
account  the  special  waters,  mineral 
waters,  etc.,  the  consumption  of 
which  is  considerable.  This  sup- 
plies a  population  estimated  at 
nearly  5,500,000,  as  the  water  com- 


pany supply  many  whose  residences 
or  work  places  are  outside  of  the 
municipal  boundaries.  About  60 
per  cent,  of  all  the  water  used  is 
taken  from  the  Thames,  some  30 
per  cent,  from  the  river  Lea  and  the 
remainder  from  springs  or  wells. 

As  may  be  imagined  the  water 
from  such  a  source  is  not  naturally 
of  the  purest,  and  yet  its  wholesome 
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condition  is  of  the  utmost  import- 
ance to  the  health  and  even  the  life 
of  this  vast  congregated  mass  of 
humanity.  All  the  companies  sup- 
plying water  have  therefore  great 
subsidence  reservoirs  in  which  the 
water  is  first  allowed  to  settle  its 
coarser  filth  and  then  huge  filter 
beds  through  which  it  must  pass 
on  its  way  to  the  service  pipes. 

The  depth  of  the  materials  of 
which  the  filtering  bed  is  made  up 
varies  from  a  total  of  eight  feet  at 
the  Chelsea  water-works  to  three 
feet  six  inches  at  the  East  London 
water-works.  In  the  materials  em- 
ployed by  the  Grand  Junction  Com- 
pany at  the  Kew  Bridge  water-works 
there  is  a  foot  of  coarse  gravel,  six 
inches  of  fine  hoggin  (screened 
gravel)  and  three  feet  of  sand.  A 
good  rate  of  percolation  is  four 
inches  an  hour,  so  that  it  would 
take  about  nine  hours  for  the  water 
to  pass  through  a  sand  bed  of  this 
depth. 

The  nature  of  the  material  used 
for  filtering  also  varies  slightly. 
Without  going  into  unnecessary 
detail  it  may  be  sufficient  to  say 
that  a  layer  of  sand,  varying  from 
two  feet  to  four  and  one-half  feet  in 
depth,  forms  the  surface  in  each 
case.  Layers  of  shells,  hoggin, 
coarse  gravel  and  bowlders,  or  some 
of  these  materials,  form  the  low^er 
strata  of  the  filter  bed;  but  it  seems 
to  be  universally  agreed  that  the 
surface  of  the  bed  is  a  more  import- 
ant factor  than  the  lower  layers. 

The  late  Sir  Francis  Bolton,  who 
was  the  water  examiner  appointed 
under  the  provisions  of  the  me- 
tropolis water  act,  1871,  in  his  work 
entitled  *' London  Water  Supply," 
refers  to  a  curious  fact  in  connec- 
tion with  filtration.  He  observes 
that,  according  to  theory,  a  well- 
ascertained  rate  of  the  destruction 
of   the  efficiency  of  the  filter  bed 


could  be  calculated,  assuming  that 
filtration  were  merely  a  mechanical 
process,  but  that  in  practice  the 
filter  beds  retain  their  efficiency  to 
a  markedly  greater  extent. 

His  explanation  is  that  filtration 
is  a  chemical  as  well  as  a  me- 
chanical process,  and  that  in  pass- 
ing through  the  filter  bed  the  water 
is  not  only  strained,  but  oxidized. 
It  is  well  known  that  running  wa- 
ter has  a  self-cleansing  power,  and 
that  the  exercise  of  that  power  is 
increased  when  the  body  of  water 
is  broken  up  by  falling  over  either 
rocks  or  weirs.  Sir  Francis  Bolton 
simply  suggests  that  the  interstices 
in  the  filter  bed,  containing  globules 
of  air,  according  to  the  well-known 
theory  that  all  solid  bodies  attract 
about  them  an  atmospheric  film, 
practically  compel  the  water  to  pass 
through  a  chemical  filter  of  com- 
pressed oxygen  and  nitrogen,  which 
obligingly  relieves  the  water  of  its 
impurities  by  chemical  changes  as 
it  passes.  Thus  the  frisky  comma 
or  the  lively  typhoid  germ  may  not 
break  its  neck  by  passing  over  a 
weir,  but  merely  prolong  its  exist- 
ence to  be  deprived  of  sustenance 
by  oxidation,  or,  in  other  words,  to 
be  starved  to  death  by  a  surfeit  of 
life-giving  gas. 

The  water  companies  observe  the 
flow  through  the  filter  beds,  and  at 
frequent  intervals,  suggested  by  ex- 
perience, cause  the  surface  of  the 
sand  to  be  removed  for  cleansing, 
and  at  longer  intervals  the  whole 
bed  to  be  entirely  renewed. —  Water 
and  Gas  Review ^  London. 


A  NATURAL  PORTLAND  CEMENT. 
A  discovery  of  great  commercial 
importance  to  the  Australasian  col- 
onies has  been  made  on  Maria 
Island,  a  dependency  of  Tasmania, 
consisting  of  a  practically  inex- 
haustible deposit  of  carboniferous 
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limestone  which,  upon  being  treat- 
ed, yields  in  itself,  and  without  any 
admixture,  a  Portland  cement  of 
very  high  quality.  The  certificates 
of  many  colonial  experts  who  have 
tested  this  cement  leave  no  doubt 
whatever  as  to  its  valuable  charac- 
ter and  properties.  Mr.  Henry 
Faija,  M.  Inst.  C.  E.,  has  just  com- 
pleted an  experiment  with  this  pe- 
culiar material  at  the  Rugby  and 
Newbold  cement  works.  Two  tons 
of  raw  material  were  treated  by  the 
dry  process  used  at  Rugby  with 
highly  satisfactory  results.  The 
analysis  shows  this  material  to  be  a 
normal  uncalcined  cement,  and  that 
when  calcined  it  bears  favorable 
comparison  with  the  best  English 
cement.  The  cement  made  from 
this  raw  material  was  submitted  hot 
from  the  mill  to  very  severe  tests 
by  Mr.  Faija,  and  did  not  show  any 
indication  of  contraction  or  expan- 
sion. It  has  a  slightly  greenish 
tinge.  It  is  heavy,  weighing  113 
lbs.  per  bushel,  and  having  a  spe- 
cific gravity  of  3.152.  It  is  of  a 
slow-setting  character,  and  after 
lengthy  immersion  in  water  attains 
the  hardness  of  basaltic  rock. 

The  average  tensile  strength  at- 
tained by  Mr.  Faija  was  as  follows: 
Neat  cement — Average,  463  lbs.  per 
sq.  in.  from  five  briquettes  seven 
days  old;  average,  536  lbs.  per  sq. 
in.  from  five  briquettes  14  days  old; 
average,  646  lbs.  per  sq.  in.  from 
five  briquettes  28  days  old.  Sand 
tests — One  part  of  cement  and  three 
parts  of  sand.  Average  150  lbs. 
per  sq.  in.  from  five  briquettes  7 
days  old;  average  258  lbs.  per  sq. 
in.  from  five  briquettes  28  days 
old.  Tests  made  at  the  Rugby 
and  Newbold  cement  works  from 
this  cement,  after  three  weeks'  ex- 
posure to  the  air,  gave  an  average 
tensile  strength  of  620  lbs.  per  sq. 
in.  from  briquettes  7  days  old.    This 


cement  was  also  tested  by  the  Patent 
Adam  Stone  Co.,  at  the  Greenwich 
works  under  powerful  hydraulic^ 
presses.  With  one  part  of  cement 
and  three  parts  of  granite  they  pro- 
duced a  stone  certainly  superior  to 
any  made  with  English  cement. 
Samples  tried  with  neat  cement 
produced  specimens  so  extremely 
hard  that,  by  the  usual  process  of 
stoning,  a  high  polish  was  given  to 
them,  and  this  they  could  not  ob- 
tain with  English  cements.  From 
the  accounts  of  geologists  and  other 
experts  who  have  visited  Maria 
Island,  the  deposits  of  this  material 
appear  to  be  inexhaustible,  and 
there  is  every  reason  to  believe  that 
the  establishment  of  cement  works 
in  Tasmania  to  deal  with  these  de- 
posits will  prove  a  great  benefit  to 
that  and  the  neighboring  colonies, 
as  these  works  should  produce  all 
the  large  quantities  of  cement  hith- 
erto imported  from  Germany  and 
England  for  public  and  private 
works,  and  produce  it,  moreover,  at 
a  lower  cost. — The  London  Times. 


THE  TEE  RAIL  AND  BRICK  PAVING. 
A  tee  rail  with  vitrified  brick 
paving  is  a  very  desirable  construc- 
tion for  some  localities,  and  we  are 
frequently  asked  how  to  design 
such  a  construction,  when  restricted 
to  the  use  of  a  rail  not  over  3  H  or  4 
inches  in  depth.  We  confess  that 
we  are  not  able  to  answer  the  ques- 
tion without  the  employing  of  a 
stringer  or  chairs  on  which  to  place 
the  rail,  but  as  very  unsatisfactorily 
results  have  been  obtained  where 
chairs  have  been  employed,  their 
use  can  not  be  recommended.  We 
should  be  very  glad,  indeed,  to  be 
able  to  recommend  a  durable  con- 
struction under  the  conditions 
named,  but  we  do  not  see  how  it  is 
possible,  and  the  only  safe  way  out 
of  the  difficulty  is  to  employ  a  rail 


Digitized  by 


Google 


366 


MUNICIPAL  ENGINEERING. 


from  6  to  7  inches  in  depth,  as  is 
being  done  in  very  many  localities 
•with  very  satisfactory  result.  In 
this  connection  we  should  also  rec- 
ommend that  a  substantial  concrete 
foundation  be  in  all  cases  provided, 
on  which  to  place  the  brick  paving, 
and  that  an  equally  substantial 
foundation  be  placed  under  the  track 
construction,  but  whether  the  con- 
crete should  be  placed  between  the 
ties  only  or  between  the  above,  is  a 
question  which  local  conditions 
must  settle.  If  the  ties  rest  in  a 
concrete  pocket,  moisture  will  accu- 
mulate, and  cause  the  wood  to  de- 
cay. If  the  tie  is  entirely  inclosed, 
it  will  be  liable  to  be  attacked  by 
dry  rot,  so  that  the  character  of  the 
wood  employed  and  the  climate 
must  regulate  these  questions.  If 
anyone  is  able  to  suggest  a  design 
that  will  remedy  all  the  supposed 
difficulties  in  the  case,  they  will 
confer  a  great  favor  upon  the  rail- 
ways of  some  of  our  Western  towns 
and  cities. — Street  Railway  Journal. 


TROLLEY  MAIL  CARS. 
The  idea  of  adapting  electric  street 
cars  to  local  mail  service  in  large 
cities  seems  to  be  extending.  In 
Cleveland,  Ohio,  preparations  are 
being  made  to  introduce  electric 
mail  cars  on  the  street  railroad  lines 
in  order  that  the  mail  matter  to 
and  from  the  outlying  sections  of 
the  city  may  be  more  expeditiously 
delivered  and  collected.  The  idea 
is  to  carry  mail  clerks  on  each  car 
who  will  work  on  the  car  while  it 
is  in  motion,  instead  of  at  the  of- 
fice. It  is  obvious  that  a  great 
saving  of  time  will  be  effected,  and 


the  needs  of  business  in  large  cities 
demand  better  and  quicker  facili- 
ties for  handling  mail  matter.  St. 
Louis  has  tried  the  experiment  and 
found  it  very  convenient,  and  there 
is  no  reason  at  all  why  the  idea 
should  not  be  adopted  in  all  large 
and  enterprising  cities.  Even  if 
rapid  transit  can  not  be  carried  out 
to  its  limit  on  account  of  crowded 
streets,  time  would  be  saved  by 
running  mail  cars  and  the  work  of 
mail  assorting,  distribution,  etc., 
carried  on  en  route. — Electrical  Age. 


PYRITE  REFUSE  FOR  STREET  PAVE- 
MENTS. 

About  a  year  ago  the  street  de- 
partment of  Charleston,  S.  C,  made 
an  experiment  of  laying  out  a  por- 
tion of  the  roadway  of  Spring  street 
with  the  cinders  of  pyrites.  This 
experiment,  which  was  attempted 
on  a  very  small  scale,  proved  a 
great  success,  and  now  the  depart- 
ment is  repeating  the  operation  in 
Archdale  street,  between  Queen  and 
Clifford  streets. 

The  cinders  are  obtained  from 
the  phosphate  works  adjacent  to 
Charleston,  and  when  mixed  prop- 
erly form  a  chemical  compound 
that  is  hard  and  durable.  The 
roadway  in  Spring  street  that 
was  laid  out  in  pyrites  cinders  has 
proved  a  great  success,  and  it  is 
anticipated  that  the  new  venture 
will  prove  the  same. 

Several  layers  of  the  cinders  are 
required  inlaying  the  roadbed,  and 
when  it  is  properly  stamped  down 
the  cinders  form  a  hard,  compact 
mass  that  is  nearly  as  lasting  as 
rock. — Charleston  News  andCourier. 
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BRICK  REPRESSING  AND  REPRESSES 

Messrs.  J.  W.  Penfield  &  Son,  of 
Willoughby,  0.,  have  in  the  last 
few  months  issued  five  new  cata- 
logues, each  describing  a  distinct 
type  or  class  of  brick-making  or  clay- 
working  machinery.  They  now 
have  under  way  the  issuing  of  two 
more  catalogues,  a  book  of  auto- 
graph testimonials,  a  pamphlet  on 
testing  clays,  etc.  Their  catalogues 
are  all  exceptionally  fine  specimens 
of  artistic  printing.  One  of  their 
latest  publications  is  devoted  to 
brick  repressing  and  represses, 
which  not  only  tells  all  about  their 
own  machinery  of  this  type,  but 
gives  some  useful  general  informa- 
tion, as  follows: 

*  'Although  the  repressing  of  brick 
has  been  practiced  for  many  years, 
it  has  been  only  at  a  comparatively 
recent  date  that  this  process  has  met 
with  anything  like  general  adop- 
tion. Now,  not  only  the  finest  grade 
of  plain  and  ornamental  front  brick, 
but  also  a  large  percentage  of  the 
best  paving  brick,  are  repressed, 
and  the  number  of  manufacturers 
repressing  a  portion  or  all  of  their 
product  is  rapidly  increasing.  Nor 
is  this  surprising  when  we  consider 
the  various  advantages  thus  se- 
cured. 

'*  1st.  From  the  plain  brick  or 
blocks  formed  by  the  dye  working, 
or  sand  moulding  brick  machines, 
can  be  produced  fine  front  brick  in 
plain  and  ornamental  shapes,  and 
fancy  terra-cotta  blocks  in  great  va- 
riety, and  of  the  best  quality. 

'*2d.  The  capabilities  of  any 
manufacturer  for  producing  a  wide 
range  of  products  is  greatly  in- 
creased, for  many  desirable  forms 
of  ornamental  ware,  owing  to  their 
peculiar  configuration,  could  not 
be  produced  with  a  die  working  or 


sand  moulding  brick  machine  alone 
without  the  aid  of  a  repress. 

"3d.  The  repressed  bricks  or 
blocks  in  plain  or  ornamental  shapes 
have  largely  increased  value,  in- 
suring an  increased  percentage  of 
profit,  even  taking  into  account  the 
cost  of  repressing. 

"4th.  The  angles,  surfaces  and- 
edges  of  the  brick  or  blocks  after 
repressing  are  precise  and  perfect, 
and  exact  uniformity  in  size  is  se- 
cured ;  a  desirable  feature  in  either 
building  or  paving  material. 

"5th.  By  repressing,  greater  dens- 
ity and  solidity  of  ware  is  secured. 
Air  bubbles  and  other  like  defects 
in  brick  are  removed  and  lam- 
inations corrected  to  a  great  ex- 
tent. The  strength  and  durability 
of  the  ware  is  largely  increased  and 
the  capacity  for  absorbing  fluids 
reduced,  making  repressed  brick 
especially  suitable  for  paving  pur- 
poses. 

"6th.  Some  popular  patented 
forms  of  paving  brick  must  be  re- 
pressed to  secure  the  desired  shape 
and  configuration. 

"7th.  Manufacturers  can  stamp 
their  trade  mark  or  address  on  each 
brick,  which  may  prove  a  valuable 
as  well  as  a  free  advertisement. 

"The  above  considerations  clearly 
show  that  there  are  valuable  ad- 
vantages secured  by  repressing  fine 
clay  products,  and  answer  the 
question,  *  Does  repressing  pay  ?  ' 
most  decidedly  in  the  affirmative." 

NEW  ASPHALT  PAVING  WORKS. 

The  Wasatch  Asphaltum  Com- 
pany started  up  its  big  mills  on  the 
10th  inst.  and  invited  many  of  our 
prominent  citizens,  including  a 
number  of  the  city  council,  to  be 
present  on  the  occasion.  A  nice 
lunch  was  provided  and  a  number 
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of  speeches  made  commendatory 
and  explanatory  of  the  enterprise. 
These  works  have  a  capacity  for  re- 
ducing to  powder  100  tons  of  as- 
phaltic  limestone  in  ten  hours,  and 
have  been  erected  for  the  paving 
work  to  be  done  in  this  city  as  well 
as  to  prepare  mastic  blocks  for  ship- 
ment to  the  east,  where  this  kind 
of  asphaltum  is  in  large  demand. — 
Salt  Lake  Journal  of  Commerce, 


PICTURES  FOR  BRICK  MANUFAC- 
TURERS. 

*' Chambers'  Picture  Book  for 
Brick  Manufacturers  ' '  is  the  title 
of  a  very  handsome  new  catalogue 
issued  by  the  Chambers  Brothers' 
Company,  builders  of  brick-making 
machinery,  Fifty-second  street  and 
Lancaster  avenue,  Philadelphia.  It 
is  very  freely  illustrated,  as  the  title 
indicates,  giving  pictures  of  the 
different  kinds  of  brick-making 
machinery  manufactured  by  this 
company.  In  referring  to  these, 
they  say:  *'To  the  many  friends 
who  are  using  our  machinery  these 
engravings  are  simply  a  represen- 
tation of  objects  with  whose  merit 
they  are  already  familiar,  while  to 
those  who  are  not  already  our  cus- 
tomers we  would  say  that  they  are 
so  far  as  possible  faithful  reproduc- 
tions of  the  machine  as  built.  We 
make  no  finely  drawn  contracts  over 
which  to  '  split  hairs  '  at  time  for 
settlement,  the  question  of  accep- 
tance or  rejection  resting  simply 
upon  the  fact  that  the  customer, 
after  trial,  either  wants  or  does  not 
want  the  machine  offered." 


THE  VALUE  OF  PAVEMENTS. 
The  question  of  what  kind  of 
pavement  will  most  increase  the 
value  of  abutting  property  is  one  of 
great  importance  to  property-own- 
ers. The  Warren-Scharf  Asphalt 
Paving  Company  give  some  facts 
relating  to  this  question  in  their 
advertisement  in  the  present  issue. 

NOTES. 

Thomas  Carlin's  Sons,  of  Pitts- 
burgh, have  issued  Catalogue  F, 
illustrating  their  large  line  of  sewer 
castings,  gutter  crossings,  road  roll- 
ers, crushers,  contractor's  tools,  etc. 

R.  C.  Pope,  No.  806  Chamber  of 
Commerce,  Chicago,  has  issued  a 
new  catalogue,  giving  much  infor- 
mation regarding  his  reversible 
roller,  the  inaprovements  in  its 
construction,  and  its  operation. 
The  catalogue  contains  the  testi- 
monials of  many  engineers  and  con- 
tractors who  have  used  the  ma- 
chine, and  fully  explains  the  prin- 
ciple on  which  the  Pope  roller  is 
made. 

Geo.  E.  Briggs,  No.  96  Fourth 
avenue,  Pittsburgh,  has  issued  a 
little  pamphlet  giving  full  informa- 
tion regarding  his  lock-joint  brick 
and  system  of  masonry,  which  will, 
he  claims,  afford  a  reduction  of  33  H 
per  cent,  in  material,  labor  and 
weight,  though  retaining  all  the 
strength  and  other  advantages  of 
the  old  system  of  masonry.  This 
invention  has  received  the  com- 
mendation of  some  of  the  foremost 
engineers,  architects  and  builders 
in  the  United  States. 
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RAVINQ. 

CONTEMPLATED   WORK. 

Main  street,  Marshalltown,  la.,  will  prob- 
ably be  paved. 

Fargo,  N.  Dak.,  is  discussing  the  street 
paving  question. 

Fostoria,  Ohio,  is  agitating  the  question 
of  street  paving. 

There  is  talk  of  paving  Main  street, 
Piqua,  Ohio,  with  brick. 

Mentor  avenue,  Painesville,  Ohio,  will 
probably  be  paved  with  brick. 

The  paving  question  is  being  actively 
discussed  at  Grand  Forks,  N.  D. 

Pomeroy  and  Middleport,  Ohio,  are  agi- 
tating the  question  of  paving  their  streets. 

The  village  of  Salamanca,  N.  Y.,  is  agi- 
tating the  question  of  paving  its  main 
street. 

Brazil,  Ind.,  is  talking  of  paving  Main 
street  with  brick  and  macadamizing  other 
streets. 

Madison,  Wis.,  will  probably  issue  bonds 
for  the  purpose  of  making  permanent  street 
improvements. 

The  question  of  paving  the  streets 
around  the  city  square  at  Carthage,  111.,  is 
being  discussed. 

The  city  council  of  Butte  City,  Mont., 
has  decided  that  the  principal  streets  oi 
the  city  must  be  paved. 

It  is  proposed  to  lay  out  streets  and  ave- 
nues in  the  region  between  the  Zoological 
Park  and  the  Soldiers'  Home,  Washing- 
ton, D.  C. 

The  estimated  cost  of  the  proposed  im- 
provements in  the  lower  wards  of  Alle- 
gheny, Pa.,  is  $4,000,000.  This  includes  the 
raising  of  the  whole  lower  district. 

D.  P.  Packard,  secretary  of  Greenville, 
Pa.,  writes  that  the  outlooR  is  that  the  ma- 

i'ority  of  the  streets  of  that  borough  will 
)e  paved  with  brick  in  the  near  future. 

The  people  of  Robinson,  Tex.,  are  trying 
to  raise  money  to  macadamize  the  Waco 
and  Robinson  road.  They  have  appointed 
committees  for  the  purpose.  This  road  is 
six  miles  long.  It  is  understood  that  if 
the  people  will  raise  $600  to  the  mile  the 
county  will  give  the  balance. 


New  Orleans  property  owners  are  peti- 
tioning for  concrete  gravel  pavement  on 
Arabella  street  and  Rockport,  Me.,Quincy, 
Mass.,  or  Belgian  block  granite  pavement 
on  Lafayette  street. 

The  board  of  public  works  of  Milwaukee, 
Wis.,  has  been  petitioned  for  the  construc- 
tion of  an  asphalt  pavement  with  a  con- 
crete foundation  under  the  new  law  pro- 
viding for  time  payments.  A  number  of 
streets  have  been  ordered  paved  with  cedar 
blocks.  Forty  miles  of  sidewalks  will  be 
constructed  this  season. 

Burnside  street,  Portland,  Ore.,  will  be 
improved  as  far  out  as  Twenty-eighth.  Up 
to  Fifth  street  the  thoroughfare  will  be 
covered  with  timber  6x6  inches,  and  thence 
to  the  terminal  poiot  with  timber  5x5 
inches.  The  cost  of  laying  the  timber  and 
the  material  will  not  exceed  $20,000.  More 
or  less  grading  will  need  to  be  done,  but 
none  of  it  heavy  and  costly. 

A.  B.  Phillips,  clerk  of  Ashtabula,  Ohio, 
writes  that  the  question  of  paving  narrower 
driveways  on  residence  and  suburban 
streets  is  being  quite  fully  discussed.  It 
seems  to  be  the  general  opinion  that  nar- 
row driveways  from  twenty-two  to  twenty- 
six  feet  wide  are  the  proper  thing  for  such 
streets,  the  arguments  in  favor  being  the 
lessening  of  expense  of  construction  and 
keeping  in  repair,  the  general  appearance 
of  the  street,  and  the  chance  for  placing 
water  mains,  gas  pipes  and  sewers  outside 
of  the  paving. 

CONTRACTS    TO   BE   LET. 

Bids  are  wanted  for  paving  at  Wilkes- 
Barre,  Pa. 

Walnut  street,  Barnesville,  Ohio,  is  to  be 
paved  with  brick. 

Bids  are  wanted  for  paving  on  various 
streets  of  Dayton,  Ohio. 

Nine  or  ten  miles  of  New  Orleans'  streets 
are  to  be  paved  in  the  near  future. 

A  large  amount  of  street  work  has  been 
ordered  done  in  Mt.  Vernon,  Ohio. 

North  Salina  street,  Syracuse,  N.  Y.,  is 
to  be  paved  and  otherwise  improved. 

Plans  are  being  made  for  the  paving  of 
High  and  Main  streets,  Hamilton,  Ohio. 

Porter  avenue,  Buflfalo,  N.  Y.,  is  to  be 
widened  and  the  whole  street  paved  100 
feet  wide  with  Trinidad  asphalt. 
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A  number  of  six-foot  paving  brick  side- 
walks have  been  ordered  in  Rock  Island, 
111. 

The  sum  of  $142,000  will  be  devoted  to 
brick  paving  at  Niagara  Falls  this  sum* 
mer. 

Estimates  have  been  made  for  paving  on 
Monroe  and  Chicago  streets,  Coldwater, 
Mich. 

South  Park  street,  south  of  Bridge  street, 
Streator,  111.,  is  to  have  a  thirty-foot  paved 
roadway. 

Ordinances  have  been  passed  providing 
for  the  inaprovement  of  various  streets  in 
Seattle,  Wash. 

Sealed  proposals  will  be  received  by  the 
city  clerk  of  Fostoria,  O.,  until  June  12,  for 
improving  Main  street. 

Pottsville,  Pa.,  is  planning  for  more  pav- 
ing. Vitrified  brick  will  probably  be  used 
instead  of  granite  blocks. 

Ordinances  have  been  passed  authorizing 
the  repaving  and  sewering  of  a  large  num- 
ber of  Philadelphia  streets. 

The  city  clerk  of  Warsaw,  Ind.,  writes 
that  the  city  is  in  need  of  three  or  four  car 
loads  of  street  crossing  stones. 

The  city  engineer  of  Brainerd,  Minn., 
will  soon  invite  bids  for  the  granite  curb- 
ing and  cedar  block  paving  of  sundry 
streets. 

An  ordinance  has  been  passed  in  Tren- 
ton, N.  J.,  providing  for  the  paving  with 
brick  of  Jackson  street  from  Market  to 
Livingston  street. 

H.  H.  Wagoner,  city  engineer  of  Hunt- 
ington, Ind.,  writes  that  the  council  has 
ordered  that  grades  be  established  on 
every  street  in  the  city. 

Proposals  will  be  received  at  the  office  of 
C.  A.  O'Brien,  Delphi,  Ind.,  until  June  6,  for 
the  improvement  of  Front  street,  includ- 
ing sidewalks  and  gutters. 

Resolutions  have  been  passed  for  the 
grading  and  paving  of  various  streets  and 
the  construction  of  a  number  of  brick  and 
cement  sidewalks  in  Indianapolis. 

A.  B.  Philips,  clerk  of  Ashtabula,  Ohio, 
writes  that  the  council  has  determined  on 
the  improvement  of  Pine,  Sibley,  Hume 
and  Pacific  streets  and  Fairfield  avenue. 

W.  C.  Campbell,  city  secretary  of  Pales- 
tine, Texas,  writes  that  the  city  will  con- 
tract for  about  two  and  one-half  miles  of 
stone,  cement  or  asphalt  sidewalks  to  be 
paid  for  in  bonds  at  par,  bonds  to  bear  6 
per  cent,  interest. 

Sealed  bids  will  be  received  at  the  office 
of  the  city  clerk  of  Canton,  Ohio,  until 
June  12  for  the  grading  and  paving  with 
vitrified  brick  on  broken  stone  foundation 
and  constructing  drainage  and  curbing,  on 
North  Market  street,  from  West  Lake 
street  to  Aultman  avenue. 


Sealed  proposals  will  be  received  by  the 
city  clerk  of  Keokuk,  la.,  until  June  5  for 
grading  about  4,300  cubic  yards,  curbing, 
4,600  lineal  feet,  and  brick  paving,  9,200 
square  yards. 

Sealed  proposals  will  be  received  by  the 
town  clerk  oi  Austin,  111.,  until  June  16,  for 
the  improvement  of  Ontario  street  from 
Central  avenue  to  Willow  avenue  in  the 
town  of  Cicero. 

R.  B.  Dennis,  clerk  of  Des  Moines,  Iowa, 
reports  that  bids  will  soon  be  received  by 
the  board  of  public  works  for  about  five 
miles  of  brick  paving  in  addition  to  the 
fourteen  miles  now  under  contract. 

Sealed  proposals  will  be  received  by  the 
sidewalk  committee  of  Ludlow  Grove,  0., 
until  June  8,  for  the  construction  of  a  four- 
foot  cement  sidewalk  on  both  sides  of  Ba- 
ker avenue,  from  Carthage  to  its  western 
termination. 

Sealed  proposals  will  be  received  until 
June  5  for  the  grading,  curbing  and  paving 
with  brick  Second  and  Third  streets,  from 
Main  to  Johnson  streets,  and  Fourth,  Fifth 
and  Sixth  streets,  from  Main  to  Blondeau, 
Keokuk,  Iowa. 

B.  R.  Morton,  city  engineer  of  Newport, 
Ky.,  reports  the  following  streets  to  be  re- 
constructed and  paved  with  brick :  Wash- 
ington Avenue,  from  Third  to  Eleventh 
streets ;  York  street,  from  Third  to  Eighth 
streets;  Isabella  street,  from  Fourth  to 
Ninth  streets,  and  Fourth  street  from  York 
to  Brighton  streets.  Ninth  street,  from 
Mill  street  to  Overton  street,  is  to  be  re- 
constructed and  macadamized. 

CONTRACTS   AWARDED. 

Geo.  McBride,  assistant  city  engineer  of 
South  Omaha,  Neb.,  writes  that  contracts 
have  been  awarded  Parks  <fc  Co.  for  6,987 
square  yards  of  vitrified  brick  on  concrete 
at  $1.86  per  square  yard,  and  for  3,000  feet 
Colorado  sandstone  curbing  at  60  cents 
per  foot. 

G^o.  T.  Day,  clerk  of  Union  City,  Ind., 
writes  that  the  contract  for  grading,  grav- 
eling, construction  of  brick  sidewalk,  curb- 
ing and  guttering  on  High  street  from 
Hickory  to  Pearl  street,  has  been  awarded 
to  D.  A.  Williams  at  $2.28  per  running  foot 
of  street. 


SeWERAQB. 


Nearly  $60,000  will  be  expended  this  sea- 
son on  a  system  of  sewers  for  Marinette, 
Wis. 

H.  H.  Wagoner  writes  that  William 
Shields,  of  Chicago,  has  been  engaged  to 
assist  the  city  engineer  in  making  a  plan 
of  sewerage  for  Huntington,  Ind. 

CONTEMPLATED   WORK. 

The  common  council  of  Kaukauna,  Wis., 
is  considering  the  matter  of  putting  in  a 
system  of  sewers  that  will  cost  $7,000. 
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Paris,  Tex.,  is  agitating  a  sewer  system. 

Jamaica,  Jj.  I.,  is  contemplating  a  system 
of  sewerage. 

Faribault,  Minn.,  will  probably  put  in  a 
system  of  sewers  soon. 

Springfield,  Ohio,  is  agitating  the  ques- 
tion of  a  better  sewerage  system. 

A  number  of  sewers  will  probably  be 
built  soon  in  the  Seventh  ward,  Toledo,  0. 

A  sewerage  system  is  among  the  proba- 
bilities of  the  near  future  for  Watertown, 
Wis. 

It  is  estimated  that  the  proposed  sewer 
system  at  Cortland,  N.  Y.,  will  cost  $103,- 
990.80. 

The  council  of  Chatham,  Canada,  is  con- 
sidering the  advisability  of  putting  in  a 
$100,000  sewerage  system. 

City  Engineer  Hoflf,  of  Reading,  Pa.,  is 
engaged  in  preparing  plans  for  a  $100,000 
sewage  disposal  plant  for  the  city. 

The  question  of  a  belt  sewer  to  cost  up- 
wards of  $200,000  is  a  matter  of  great  inter- 
est to  residents  and  property  owners  living 
in  the  eastern  and  southern  parts  of  the 
city  of  Terre  Haute,  Ind. 

Jno.  F.  Maloney,  clerk  of  Dunkirk,  N.  Y., 
writes  that  the  city  may  construct  a  4)^- 
foot  sewer  in  and  along  the  bed  of  an  open 
creek  running  through  the  eastern  part  of 
the  city.    The  estimated  cost  is  $20,000. 

CONTRACTS   TO   BE   LET. 

Gardner,  Mass.,  will  issue  bonds  for  $50,- 
000  for  sewer  purposes. 

Plans  for  a  sewerage  system  at  Alliance, 
Ohio,  are  being  prepared. 

Another  extensive  sewer  will  be  put  in 
the  east  side  at  Portland,  Ore. 

A  system  of  sewers  has  been  decided  on 
as  a  necessity  for  Plymouth,  Mass. 

Proposals  will  be  received  until  June  5 
for  making  modifications  in  the  sewer  sys- 
tem at  David's  Island,  N.  Y.  H. 

Proposals  are  wanted  until  June  5  for 
the  construction  of  a  sewer  system  for  the 
southern  sewer  district  of  Marion,  la. 

Maps  and  plans  have  been  prepared  for 
the  new  sewer  which  is  needed  so  much  in 
the  east  end  of  the  city  of  Newark,  N.  J. 

The  city  engineer  of  Hamilton,  Ohio,  is 
engaged  in  preparing  plans  for  a  complete 
and  comprehensive  sewerage  system  for 
the  city. 

City  Engineer  Ross,  of  Rutland,  Vt.,  is 
at  work  on  a  map  of  the  sewerage  system 
of  the  city.  Several  new  sewers  will  be 
laid  this  summer. 

A  resolution  has  been  passed  by  the 
<souncil  of  Youngstown,  Ohio,  deeming  it 
necessary  to  construct  a  sewer  with  the 
necessary  catch-basins,  man-holes,  flush 
holes  and  house  connection  pieces,  etc.,  in 
Ridge  street  from  Wallace  to  Plum  streets. 


J.  C.  Thompson,  city  clerk  of  Canton.  111., 
reports  that  the  council  has  authorizea  the 
issuance  of  bonds  for  ten  thousand  dollars 
for  sewer  construction. 

D.  P.  Packard,  secretary  of  Greenville, 
Pa.,  writes  that  plans  and  specifications 
for  a  sewerage  system  for  the  Dorough  are 
on  file,  and  bids  will  be  wanted  at  an  early 
date. 

A.  B.  Philips,  clerk  of  Ashtabula,  Ohio, 
writes  that  petitions  for  sewers  on  Par- 
sons, Sherman,  Chestnut,  Wilcox,  Gary 
and  Tyler  streets  have  been  granted  by 
the  council. 

Sealed  proposals  for  the  construction  of 
about  3,266  feet  of  pipe  sewers,  varying 
from  12  to  18  inches  in  diameter,  will  be 
received  by  the  city  clerk  of  Marshalltown, 
la.,  until  June  12. 

W.  L.  Calkins,  of  Emporium,  Pa ,  reports 
that  the  borough  council  have  employed 
J.  A.  Seymour,  of  Bradford,  Pa.,  to  make  a 
survey  and  estimate  of  cost  of  laying  a 
sewer.  The  question  of  bonding  the  town 
for  sewer  construction  will  be  submitted 
to  the  taxpayers. 

Edward  H.  Cole,  village  clerk  of  Nyack, 
N.  Y.,  writes  that  the  board  of  trustees  of 
the  village  have  appointed  a  board  of  sewer 
commissioners,  of  which  Cornelius  DeBaun, 
who  will  proceed  to  prepare  a  plan  of  sew- 
erage for  the  approval  of  the  state  board 
of  health,  is  president. 

Alexander  Potter,  of  New  York  City,  is 
engaged  in  making  surveys,  plans  and 
specifications  for  a  complete  system  of 
sewers,  and  also  establishing  grades 
throughout  the  city  of  Martin's  Ferry. 
Ohio.  There  are  twenty-eight  miles  ot 
streets,  much  of  which  will  be  sewered  at 
once.  ' 

Sealed  proposals  will  be  received  by  H. 
E.  Allison,  medical  superintendent  Mattea- 
wan  state  hospital,  Fishkill  Landing,  N.  Y., 
until  June  15  for  the  construction  and 
finishing  of  about  ten  thousand  feet  of  12- 
inch  vitrified  pipe  sewer  from  the  Mattea- 
wan  state  hospital  to  and  into  Hudson 
river. 

City  Engineer  Rosewater,  of  Omaha, 
Neb.,  submitted  the  following  list  of  sewers, 
which  he  deemed  advisable  to  construct 
out  of  the  proceeds  of  the  $100,000  bonds 
voted  last  fall  for  main  sewers :  Main  sewer 
on  Valley  street  from  Tenth  to  Eighteenth 
street,  approximate  estimate  of  cost,  $21,- 
137 ;  South  Twenty-first  street  sewer,  south 
extension,  $13,045 ;  Dorcas  and  Nineteenth 
streets  sub-main  extensions  from  Twenty- 
first  street,  $9,420 ;  mains  in  Grant  street 
district  already  recommended  and  agreed 
upon,  $3,000 ;  special  sub-main,  Burt  street, 
from  Twenty-fourth  to  Twenty-fifth  street, 
$450;  Chicago  street  sewer  extension  to 
river,  $3,000;  North  Omaha  main  sewer, 
balance  remaining,  $49,948.    Total,  $100,000. 
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Sealed  proposals  will  be  received  at  the 
city  clerk's  oflSce,  Fort  Dodge,  la.,  until 
June  15  for  the  construction  ol  sewers  con- 
sisting approximately  of  4,239  feet  of  12- 
inch  pipe  sewer  and  1,900  feet  of  15-inch 
pipe  sewer  and  about  one  hundred  6-inch 
house  connections  carried  to  the  property 
line,  also  twenty-one  manholes,  eight 
lamp  poles  and  one  flush  tank. 

CONTRACTS   AWARDED. 

Geo.  McBride,  of  South  Omaha,  Neb., 
writes  that  L.  B.  Stanley  has  the  contract 
for  laying  about  3,100  feet  of  24-inch  pipe 
sewer  at  $1.19  per  lineal  foot ;  manholes  at 
$2.96. 

Houlahan,  Griffith  &  Co.,  of  Salt  Lake 
City,  have  been  awarded  the  contract  for 
the  proposed  gravity  sewer  at  that  place. 
Their  bid  was  $381,949.35.  The  other  bids 
were:  Andrew  Rosewater,  Omaha,  Neb., 
$474,399.50;  Jno.  M.  0*Rourke,  Denver, 
$428,479.60;  J.  S.  Morse  A  Son,  Salt  Lake 
City,  $549,947.50 ;  Sullivan,  McDonald  &  Co., 
Salt  Lake  City,  $431,883 ;  Wickham  Bros., 
.Council  Bluflfs,  la.,  $640,987.55;  Ryan, 
Griffith*  Co.,  Council  Bluflfs,  $393,774.10; 
McConnell  &  Miller,  Council  Bluflfs,  $517,- 
627.80. 

The  following  bids  were  received  for 
making  complete  sewerage  plans  for  Niles, 
Ohio:  Sam'I  M.  Gray,  Providence,  R.  I., 
$1,000;  J.  H.  Harlow,  Pittsburgh,  Pa.,  2}i 
per  cent. ;  J.  Leland  Fitzgerald,  Schenect- 
ady, N.  Y.,  $800;  Alexander  Potter,  New 
York,  $750;  Geo.  W.  Sturdevant,  Chicago, 
$750 ;  Geo.  E.  Hersey,  Youngstown,  Ohio, 
$700 ;  0.  M.  Gardiner,  Jamestown,  N.  Y., 
$650;  Albert  Smith,  Saltsburgh,  Pa.,  $600; 
L.  E.  Chapin,  Canton,  Ohio,  $600;  J.  C. 
Wright,  Knoxville,  Tenn.,  $460;  E.  Dev- 
alon  8m alley,  Syracuse,  $300.  The  con- 
'^  tract  was  let  to  Alexander  Potter. 


WATER-WORKS. 

CONTEMPLATED   WORK. 

Seventy  thousand  dollars  have  been 
voted  to  improve  the  water  system  at 
Jackson,  Mich. 

Cadiz,  Ohio,  had  a  special  act  passed  by 
the  legislature  allowing  the  city  to  issue 
bonds  to  the  amount  of  $35,000  for  the  pur- 
pose of  erecting  water-works. 

The  water-works  question  is  being  agi- 
tated at  Waupaca,  Wis. ;  North  Andover, 
-Uass.;  Howell,  Mich.;  Lowville,  N.  Y.; 
Creede,  Colo. ;  Mt.  Vernon,  la. ;  Marshfield, 
Ore.,  and  Gibson  City,  111. 

CONTRACTS   TO   BE   LET. 

Proposals  for  water-works  for  Bradford, 
Pa.,  will  be  received  until  June  5. 

Sealed  bids  for  the  pumping  plant  for  the 
pumping  station  at  Charlestown  will  be 
received  by  the  board  of  metropolitan  sew- 
erage commissioners  at  its  office,  110  Boyles- 
ton  street,  Boston,  until  July  1. 


Proposals  will  be  received  until  June  14, 
for  a  complete  system  of  water-works  for 
Hillsboro,  Ohio. 

The  Grand  Rapids  (Mich.)  board  of  pub- 
lic works  has  decided  to  lay  about  six 
miles  of  water  mains  this  year. 

San  Diego,  Cal.,  will  issue  $665,000  in 
bonds  for  the  construction  and  acquire- 
ment of  a  system  of  water-works. 

The  board  of  public  works  of  Grand 
Rapids,  Micb-,  has  decided  to  lay  nearly 
six  miles  of  water  mains  this  year. 

Sealed  proposals  will  be  received  until 
June  13  for  the  construction  of  a  system  of 
water-works  for  Lake  City,  Minn. 

Sealed  proposals  will  be  received  at  the 
office  of  .J.  H.  Speer,  Cochranton,  Pa.,  until 
June  10  for  the  construction  of  water- 
works. 

Surveys,  reports  and  estimates  for  a  wa- 
ter supply  for  the  village  of  Silver  Creek, 
N.  Y.,  are  being  made  by  Alexander  Potter, 
of  New  York  City.  Pumping  from  Lake 
Erie,  from  driven  wells,  and  a  gravity  sup- 
ply are  talked  of. 

Extensive  improvements  will  be  made 
this  summer  on  the  water- works  system  at 
Terre  Haute,  Ind.  Among  them  will  be 
the  construction  of  additional  filters  to 
cost  $25,000,  and  will  give  the  company  a 
capacity  of  6,000,000  gallons  in  twenty-four 
hours. 

Water- works  are  to  be  built  at  Hogans- 
ville,  Ga. ;  Farmville,  Va. ;  Cotulla,  Tex. ; 
Lake  Benton,  Minn. ;  Spring  Valley,  Minn. ; 
Lebanon,  Ind.;  Norwalk,  Ohio;  Bryan, 
Ohio;  Cambridge,  Ohio:  St.  Johnsonville, 
N.Y.;  Glens  Falls,  N.  Y.;  Millvale,  Pa.; 
Louisville,  Colo.,  and  Macomb,  III. 

C.  G.  Carlson,  city  clerk  of  Moline,  III, 
writes  that  on  the  recommendation  of  the 
committee  on  fire,  water  and  light  the  city 
council  passed  a  resolution  authorizing  the 
purchase  of  a  high-duty  pump  of  5,000,000 
gallons  capacity  per  day.  The  committee 
has  made  advertisement  for  proposals  to 
be  received  until  the  14th  of  June. 

Jno.  F.  Maloney,  city  clerk  of  Dunkirk, 
N.  Y.,  writes  that  proposals  will  be  re- 
ceived until  June  7  for  extending  the  suc- 
tion pipe  and  crib  of  the  water-works 
further  out  into  the  lake.  The  work  in- 
cludes the  furnishing  and  laying  of  about 
5,200  lineal  feet,  522  tons  of  24-inch  cast 
iron  influent  pipe  and  seven  tons  of  special 
castings;  also  a  submerged  intake  crib 
and  a  circular  brick  pump  well  25  feet  in 
diameter  and  25  feet  deep. 

CONTRACTS   AWARDED. 

Geo.  T.  Day.  city  clerk  of  Union  City, 
Ind.,  writes  that  the  Knapp  Supply  Co. 
have  the  contract  for  952  feet  of  six-inch 
water  main  at  71  >^  cents  per  foot,  and 
1,517  feet  of  four-inch  main  at  66?i  cents 
per  foot. 


Digitized  by 


Google 


IMPROVEMENT  AND  CONTRACTING  NEWS. 


373 


The  system  of  water-works  contracted 
for  at  Rochester,  Ind.,  will  cost  $33,574.71. 

The  Portland  Water  Company  has  been 
awarded  the  contract  for  putting  in  a  sys- 
tem of  water-works  at  Portland,  Ind.  The 
city  is  to  pay  an  annual  rental  of  $3,500. 


BRIDGES. 


The  city  clerk  of  Warsaw,  Ind.,  writes 
that  a  forty-foot  bridge  will  be  built  during 
the  summer. 

The  building  of  a  bridge  across  Grand 
river  is  being  agitated  at  Chapel,  Kent 
county,  Mich. 

Carroll  cdunty,  Ind.,  will  invest  $54,000 
in  new  bridges  crossing  Deer  creek  and  the 
Wabash  river  near  Delphi. 

The  Big  Four  Railroad  may  build  a  via- 
duct at  Wood  street,  running  from  Third 
to  Fourth  streets,  Cincinnati,  O. 

A  proposition  to  build  a  highway  bridge 
across  the  Missouri  river  at  St.  Charles, 
Mo.,  is  agitated  by  J.  H.  Killmer,  of  Cleve- 
land, O. 

Bids  will  soon  be  wanted  for  a  bridge 
across  the  Kaw  river  at  Bonner  Springs, 
Kan.  Bonds  for  $13,000  will  be  issued  for 
its  construction. 

A  new  railroad  and  wagon  bridge  across 
the  Mississippi  at  the  foot  of  Delaware 
street,  Quincy,  111.,  is  agitated.  Estimates 
are  now  being  made. 

The  city  council  of  Worcester,  Mass.,  has 
authorized  the  county  commissioners  to 
spend  $3,200  for  a  new  steel  or  iron  bridge 
over  Kettle  Brook  at  Leesville. 

A  new  $100,000  bridge  will  be  built  at 
Franklin  St.,  Evansville,  Ind.  The  bridge 
will  be  put  in  by  the  county,  the  Evansville 
Department  of  Public  Works  providing  the 
approaches. 

Bids  will  be  received  at  the  county 
auditor's  office,  Columbus,  Ohio,  until  June 
12,  for  the  construction  of  bridges  and  cul- 
verts on  the  Pleasant  Corners  and  String- 
town  free  pike. 

Adna  Dobson,  city  engineer  of  Lincoln, 
Neb.,  writes  that  the  "O"  street  viaduct 
over  the  railway  tracks,  for  which  con- 
tract has  been  made  with  the  Milwaukee 
Bridge  and  Iron  Works,  is  to  have  a  total 
length,  including  approaches,  of  nearly 
2,000  feet,  a  clear  roadway  of  25  feet  and 
two  6-foot  walks.  It  is  to  be  built  of  iron 
and  steel. 

W.  W.  Morrison,  recorder  of  West  Knox- 
ville,  Tenn.,  reports  that  the  city  has  con- 
tracted with  Messrs.  Johnson  &  Haynes  for 
the  masonry  and  grading  of  a  briage  over 
railroad  tracks  connecting  Ninth  street 
with  Sanders  avenue,  Knoxville.  The  con- 
tract is  for  $2,000.  West  Knoxville  is  pre- 
paring to  issue  $75,000  bridge  and  sewer 
bonds  to  run  thirty  years. 


It  is  proposed  to  bridge  Chouteau  avenue, 
St.  Louis,  Mo.,  over  the  Oak  Hill  division 
of  the  Missouri  Pacific  railway.  The  St. 
Louis  Terminal  Company  will  bridge  over 
its  tracks  at  the  crossing  of  the  natural 
bridge  road. 

R.  B.  Dennis,  city  clerk  of  Des  Moines, 
la.,  writes  that  the  council  has  passed  an 
ordinance  providing  for  the  building  of  a 
viaduct  alK>ut  2,000  feet  long  over  eight 
railroads,  switches,  etc.,  on  West  Ninth 
street.  The  city  engineer  is  preparing 
plans. 

Proposals  will  be  received  until  June  7 
at  the  oflice  of  Henry  J.  Caren,  Columbus, 
Ohio,  county  auditor  of  Franklin  county, 
for  the  construction  of  a  140-foot  single 
span  Piatt  truss.  Bids  will  be  received 
on  June  6  for  a  double  span  Pratt  truss 
over  Big  Darby  creek. 

Proposals  will  be  received  at  the  office  of 
the  board  of  bridge  commissioners  of  St. 
Joseph  county,  South  Bend,  Ind.,  until 
noon,  June  5,  for  the  construction  and 
erection  of  a  through  wrought  iron  bridge 
consisting  of  a  single  span  150  feet  in  the 
clear,  between  abutments. 

The  people  of  Jefferson  City,  Mo.,  are 
taking  active  steps  to  build  a  highway 
bridge  across  the  Missouri  river  at  that 
point  in  order  to  secure  a  connection  with 
the  Chicago  and  Alton  and  with  the  Mis- 
souri, Kansas  and  Texas  road.  It  is  pro- 
posed to  build  an  electric  line  in  connec- 
tion with  the  bridge. 

The  projected  rapid  transit  bridge  be- 
tween Cincinnati  and  Covington  will  be 
commenced  this  summer  and  the  expecta- 
tion is  that  it  will  be  fully  completed  in 
two  years.  The  bridge,  which  will  be  built 
with  private  capital,  will  cost  about  $2,000,- 
000,  and  will  touch  the  Cincinnati  side  of 
the  river  somewhere  between  Elm  and 
Plum  streets. 


STREET    UQHTINQ. 

Hagerstown,  Md.,  is  to  have  a  new  elec- 
tric light  plant. 

An  electric  light  company  has  been  in- 
corporated at  Mt.  Vernon,  111.,  with  a  cap- 
ital of  $20,000. 

The  common  council  of  Lynchburg,  Va., 
has  reported  that  a  municipal  electric  light 
plant  can  be  built  at  a  cost  of  $62,000. 

Proposals  to  light  the  streets  of  the  vil- 
lage of  Flushing,  N.  Y.,  will  be  received  by 
the  board  of  trustees  until  8  p.  m.  on  the 
6th  of  June. 

D.  T.  Mathers,  city  clerk  of  Woodbury, 
N.  J.,  writes  that  the  city  has  contracted 
with  the  Woodbury  Electric  Light  and 
Power  Co.,  for  electric  arc  lights  at  a  cost 
of  eighty-five  dollars  per  light  per  year,  to 
burn  on  moonlight  schedule. 
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W.  W.  Duel,  clerk  of  Frankfort,  N.  Y., 
writes  that  the  contract  for  lighting  streets 
for  one  year,  with  eighteen  arc  lamps  for 
the  sum  of  $1,638.75  was  let  to  the  Frank- 
fort Electric  Light  Company. 

The  streets  of  Rome,  Italy,  are  shortly 
to  be  lighted  throughout  by  electric  lamps 
supplied  by  current  from  dynamos  located 
at  tne  cascade  at  Tibur,  twenty  miles  from 
the  city,  in  the  Alban  Hills.  This  plant  is 
known  as  the  Tivoli  long  distance  power 
transmission  line,  and  has  been  used  con- 
siderably for  experimental  purposes  before 
beginning  practical  work. 


RUBUO    PARKS. 


Ontario  is  to  have  a  great  National  park 
and  forest  reservation  in  Ni  pissing  district. 

The  town  council  of  Highlands,  Colo., 
have  been  petitioned  for  the  purchase  and 
maintenance  of  a  public  park. 

The  citizens  of  the  North  End,  Newark, 
N.  J.,  propose  to  purchase  the  property  for 
the  proposed  Kearny  park,  it  is  valued 
at  about  $150,000. 

Milwaukee,  Wis.,  and  Louisville,  Ky., 
are  putting  in  nurseries  4;o  raise  the  trees 
and  plants  required  for  their  parks  and 
boulevards.  Milwaukee  has  expended 
about  $5,000  and  Louisville  $3,600  for  the 
purpose. 

A  number  of  business  men  in  Leaven- 
worth, Kansas,  are  deeply  interested  in  a 
plan  to  convert  a  portion  of  the  timbered 
lands  on  the  government  reservation  into 
a  National  park  for  the  preservation  of 
buffaloes,  elk,  deer,  antelope,  prairie  chick- 
ens, etc. 

Mission  Ridge  Drive  to  Chickamauga 
National  park  will  be  finished  this  summer. 
The  road,  beginning  at  Sherman  Heights 
and  extending  along  the  top  of  the  ridge 
to  the  northern  boundary  of  the  park,  will 
be  fully  six  miles  in  length  and  from  a 
scenic  standpoint,  one  of  the  grandest  in 
the  country.  The  improvement  of  the 
park  is  steadily  progressing. 


STREET   RAILWAYS. 

An  electric  railroad  is  proposed  between 
Oneida  and  Sylvan  Beach,  N.  Y. 

A  project  is  on  foot  to  establish  a  system 
of  street  railways  in  Cohoes,  N.  Y. 

Hopkinton,  Ashland  and  South  Framing- 
ton,  Mass.,  are  to  be  connected  with  elec- 
tric cars. 

Negotiations  are  begun  for  right-of-way 
for  an  electric  line  between  Dallas  and  Ft. 
Worth,  Tex. 

The  Morristown  (Pa.)  Passenger  Rail- 
way Company  will  equip  its  lines  with 
electricity,  having  voted  $75,000  bonds  for 
the  purpose. 


An  electric  railway  between  Egg  Harbor 
City  and  May's  Landing,  N.  J.,  is  a  possi- 
bility of  the  near  future. 

A  hundred  and  thirty  miles  of  street  in 
Philadelphia  will  be  torn  up  this  summer 
for  building  trolley  railroads. 

The  Citizens'  Company,  at  Indianapolis,, 
has  decided  to  equip  all  horse  lines  with 
electricity  as  soon  as  possible. 

An  electric  road  is  talked  of  from  Han- 
nibal to  Palmyra,  Mo.  Funds  have  been 
raised  for  preliminary  survey. 

The  North  Highlands  Railroad  Co..  of 
Columbus,  Ga.,  will  make  extensive  addi- 
tions to  the  street  railway  system. 

The  running  of  electric  cars  by  means  of 
wires  laid  underground  midway  between 
the  tracks  has  been  successfully  accom- 
plished at  Hartford,  Conn. 

The  Tallahassee  (Fla.)  Street  Railway 
Company  has  been  given  the  right  by  the 
city  council  to  construct  and  operate  the 
trolley  system  for  electric  cars. 

Youngstown,  Ohio,  will  be  connected  with 
Cleveland  and  Pittsburgh  by  an  electric 
railway,  which  will  be  constructed  by  a 
syndicate  of  eastern  capitalists. 

A.  B.  Phillips,  city  clerk  of  Ashtabula, 
Ohio,  writes  that  the  council  recently 
granted  a  franchise  to  the  East  Side  Street 
Railway  Co.  to  build  a  street  railway  from 
the  foot  of  Bridge  street  to  Woodland 
Beach  Park,  a  prominent  summer  resort 
recently  purchased  by  the  Lake  Shore 
Railway  officials.  The  storage  battery 
system  will  be  experimented  with  on  this 
line. 

The  Indianapolis  city  council  has  granted 
a  thirty-year  franchise  to  the  City  Railway 
Company.  The  terms  are  the  payment  to 
the  city  out  of  the  gross  receipts  for  the 
first  five  years  10  per  cent,  per  annum ;  for 
the  second  period  of  five  years,  12)^  per 
cent,  per  annum ;  for  the  third  period  of 
five  years,  13>^  per  cent,  per  annum,  and 
for  the  remaining  fifteen  years,  14X  per 
cent,  per  annum. 

The  intramural  elevated  railroad  at  the 
World's  Fair  has  been  practically  tested 
on  the  finished  portion  of  the  line.  Thi* 
road  is  operated  oy  electricity,  the  current 
being  conveyed  to  the  motors  by  a  third 
rail,  placed  between  the  two  wheel  rails. 
Some  new  features  are  introduced  in  the 
construction  of  this  road  and  the  operation 
of  the  system  is  watched  by  electrical  en- 
gineers with  a  good  deal  of  interest. 


MUNIOtRAL   BONDS. 

J.  A.  Crawford,  clerk  of  Benton  Harbor, 
Mich.,  writes  that  that  city  wiU  issue  ten 
6  per  cent,  bridge  bonds,  $500  each,  for  ten 
years,  payable  one  each  year,  according  t<y 
special  act  of  legislature  of  April  27,  1893^ 
Act  298. 
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SEALED  PROPOSALS. 

COKSTRUCTION  OF  BRIDGE. 

Sealed  proposals,  addressed  u>  the  Auditor  of  St. 
Joseph  county.  South  Bend,  Ind.,  will  be  received 
by  the  Board  of  Commissioners  of  said  county,  until 
v2  o'clock  noon  Monday,  June  5, 1898,  for  the  fur- 
nishing of  all  material,  the  construction  and  erec- 
tion of  a  through  wrought  iron  bridge,  to  be  com- 
pleted by  Nov.  10, 1898,  consisting  of  a  single  span 
150  feet  in  the  clear,  between  abutmenu— no  side- 
walks—18  foot  roadway,  across  the  Bango  creek, 
near  Osceola,  this  county,  the  distance  from  grade 
to  bed  of  stream  is  about  15  feet.  The  center  line 
of  bridge  will  be  at  right  angles  to  face  ot  abut- 
ments. The  bridge  must  be  of  first  class  material, 
proportioned  -Theodore  Cooper's  specifications  be- 
ing used— to  carry  70  pounds  per  square  foot  of  floor 
surface  on  trusses  for  live  load,  and  100  pounds  live 
load  per  square  foot  on  flooring  system.  Bidders  to 
furnish  a  clearly  made  out  strain  sheet  of  their  de- 
sign, with  data  on  which  it  was  computed,  and 
showing  also  areas  of  material  proposed  to  be  given 
to  each  part,  together  with  forms  of  cross  section  of 
upper  chords  and  poses,  and  compression  members 
generally. 

At  the  same  time  and  place,  separate  bids  will  be 
received  until  the  hour  above  named,  for  the  fur- 
nishing of  all  material,  and  the  construction  of  two 
stone  abutments  for  said  bridge,  plans  and  speci- 
fications of  which  may  be  seen  on  file  in  said  audi- 
tor's office.  The  masonry  to  be  completed  by  Sep- 
tember 15th,  1898.  The  commissioners  reserve  the 
right  to  reject  any  or  all  bids  for  either  or  both 
abutments  and  superstructure. 

Robert  Mtlkb, 
Auditor  of  St.  Joseph  County. 


WATER-WORKS. 
Sealed  proposals  for  the  construction  of  a  system 
of  water-works  will  be  received  by  the  common 
council  of  Lake  City.  Minn.,  until  2  o'clock  p.  m., 
June  13.  The  work  to  be  let  comprises  as  follows: 
The  furnishing  f .  o.  b.  cars  or  levee  approximately 
of  13,896 feet  of  4,  6.  8  and  lOinch  cast  iron  water 
pipe,  with  necessary  special  castings;  furnishing 
thirty-seven  fire  hydrants  and  thirteen  valves  wiih 
iron  valve  boxes ;  the  laying  of  the  above  pipe  and 
setting  of  valves  and  hydrants;  one  water  tower, 
consisting  of  a  20x30  feet  wooden  tank  upon  a 
wooden  tower  84  feet  high,  including  all  connec- 
tions, foundation,  etc.,  complete;  brick  pumping 
station  32  feet  4  inches  by  55  feet  with  iron  smoke- 
stack base;  pumping  plant  comprising  one  1,000,- 
000  gallons  duplex  pumping  engine  and  one  54 
inches  by  14  feet  steel  boiler,  together  with  all  ap- 


purtenances, connections  and  fittings  set  up  com 
plete— make  of  pump  and  boiler  to  be  stated  in  bid ; 
one  brick  well  16  feet  In  diameter  and  20  feet  deep. 
Bids  will  be  received  for  the  entire  work  complete, 
or  separate  bids  for  any  one  or  more  of  the  seven 
portions  as  above  divided. and  the  right  is  reserved 
to  accept  such  single  bid  or  combination  of  bids 
as  may  oe  for  the  best  interests  of  the  city.  A  cer- 
tified check,  payable  unconditionally  to  the  order 
of  the  city  treasurer,  must  accompany  each  bid, 
such  check  to  be  in  amount  equal  to  |100  for  each 
portion  bid  upon  or  1500  for  a  bid  covering  the 
whole  work.  Plans  and  specifications  are  on  file 
and  can  be  seen  and  blanx  proposals  obtained  at 
the  office  of  H.  F.  Jones,  recorder ;  also  at  the  office 
of  the  consulting  engrineer,  C.  F.  Loweth,  94  East 
Fourth  street,  St.  Paul,  Minn. 

H.  A.  Young,  Mayor, 


PUMPING  PLANT. 
Sealed  bids  for  the  pumping  plant  for  the  pump- 
ing station  St  Charlestown  will  be  received  by  the 
board  of  Metropolitan  Sewerage  Commissioners  at 
its  office,  110  Boylston  street,  Boston,  Mass.,  until  12 
o'clock  M..  July  1.  and  at  that  time  will  be  publicly 
opened  and  read.  The  board  will  provide  an  en- 
gine-house, boiler-house,  chimney  and  masonrv 
foundations  for  the  pumps,  and  will  furnish  a  f resn 
water  supply  for  the  boilers  up  to  the  interior  of 
the  boller-nouse.    The  contractor's  bid  must  be  for 


furnishing,  setting  up  and  completing,  ready  for 
use,  two  pumping  engines  (or  sets  of  engines),  two 
boilers,  piping  and  all  necessary  appliances  and 


fittings  such  as  are  to  be  found  in  pumping  stations 
of  the  best  class.   Bach  pumping  engine  must  be 


capable  of  easily  raising  85  cubic  feet  of  sewage  per 
second,  eleven  feet  verucally  above  the  level  of  the 
sewage  iu  its  respective  pump  well.  Each  of  the 
engines  must  also  be  capable  of  raising  to  greater 
lifts  up  to  SO  feet,  quantities  of  sewage  inversely 
proportional  to  such  lifts.  The  contractors  must 
provide  at  each  station  two  steam  boilers  of  such 
capacity  that  either  of  them  can  easily  supply  the 
necessary  steam  for  the  two  engines  when  dis- 
charging together  70  cubic  feet  per  second,  with  a 
lift  of  11  feet.  The  design  of  the  pumping  engines 
may  be  of  any  form  which  will  fulfill  the  condi- 
tions named  in  the  general  specifications.  Each 
bid  must  be  made  on  one  of  the  blank  forms  fur- 
nished bv  the  board,  and  must  be  accompanied  by 
a  properly  certified  check  for  the  sum  of  |I,OUO. 
Plans,  blank  forms,  general  specifications  and 
further  information  may  be  obtained  from 

HOSEA  KINOMAM. 


NOTICE  TO  CONTRACTORS. 

Sealed  proposals  will  be  received  at  the  County 
Auditor's  office.  Columbus.  Franklin  county.  Obio, 
until  12  o'clock,  noon,  Monday,  June  12,  1893, 
for  the  construction  of  the  culverts  and  bridges 
on  that  part  of  the  Pleasant  Corners  and  String- 
town  free  pike,  from  the  Concord  meeting  house, 
in  Jackson  township,  north  to  the  Strfngtown 
free  pike. 

Bids  will  be  received  on  the  following: 

(1)  2x2  box  culvert -14  perch  limestone  mar 
Bonry. 

(2)  Bridge— 64  perch  limestone  masonry;    also 

15  lineal  feet  superstructure  timber. 

(8)  2x2  box  culvert— 14  perch  limestone  ma- 
sonry. 

(4)  Bridge-60  perch  limestone  masonry;  also 
17  lineal  feet  superstructure  timber. 

(5)  Bridge^52  perch  limestone  masonry;    also 

16  lineal  feet  superstructure  timber. 

(6)  Bridge— 60  perch  limestone  masonry;  also 
13  lineal  feet  superstructure  timber. 

(7)  2x2  box  culvert— 14  perch  limestone  ma- 
sonry. 

The  County  Commissioners  reserve  the  right 
to  reject  anv  or  all  bids. 

A  certified  check  for  $500  or  good  and  sufficient 
bond  for  the  same  amount  is  required. 

By  order  of  the  County  Commissioners. 

Henry  J.  Caren,  County  Auditor. 


NOTICE  TO  CONTRACTORS. 

Sealed  proposals  will  be  received  at  the  office  of 
the  Board  of  County  Commissioners,  old  court- 
house. Cleveland.  O.,  until  12  o'clock  noon,  June 
12,  1893.  for  grading,  draining  and  improving  bv 
macadamizing  or  paving  with  orick  or  slag  the  fol- 
lowing described  county  roads,  to  wit : 

The  Columbus  or  Wooster  turnpike,  in  Parma^ 
Middleburg  and  Strongsville  townships. 

A  part  of  the  Cleveland  and  Bedford  road  in 
NewDurg  and  Bedford  townships. 

And  a  part  of  St.  Clair  road  in  Euclid  and  East 
Cleveland  townships,  according  to  a  resolution  of 
said  board  dated  February  4, 1893. 

Each  bid  must  be  accompanied  by  a  sample  of 
material  bid  upon  with  properly  signed  report  of 
test  of  same  as  to  durability  and  wearing  qualities. 
Bidders  are  hereby  notified  to  bid  only  upon  speci- 
fieations  attached  to  the  profiles  in  the  office  of  Jay 
F.  Brown,  county  engineer. 

Plans  and  specifications  may  be  seen  and  blank 
proposals  can  be  obtained  at  the  office  of  said  en- 
gineer from  the  date  of  this  notice. 

Each  proposal  must  contain  the  full  name  of  the 
party  or  parties  making  the  same  and  all  persons 
interested  therein,  and  must  be  accompsnied  by  a 
bond  of  1500  signed  by  some  disinterested  person  or 
persons  resident  of  Cuyahoga  county,  or  a  certified 
check  on  a  solvent  bank  in  the  city  of  Cleveland  aa 
a  surety  that  if  the  proposal  be  accepted  a  contract 
will  be  entered  into. 

No  proposals  will  be  entertained  unless  made  on 
blanks  furnished  bv  Jay  F.  Brown,  countv  engi- 
neer, or  the  board  of  commissioners,  and  delivered 
at  the  office  of  said  board  previous  to  12  o'clock 
noon  on  the  day  specified. 

The  county  reserves  the  right  to  reject  any  or  all 
bids. 

By  order  of  the  Board  of  County  Commissioner* 
of  Cuyahoga  county. 

Cleveland,  O.,  May  13, 1893. 
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.  STIKBKL^S  > 

CENTRIFUGAL  PATENT  SPRINKLER 


BOTH   DOUBLE  AND  SINGLE  DISCS. 


ECONOMY!    SIMPLICITY!    UTILITY! 

In  calling  che  attention  of  the  public  to  Stiebel't  Patent  Centrifugal  Sprinkler,  we  wish  to  empha- 
size the  advantages  which  it  presents  as  appreciable  by  skilled  as  well  as  unskilled  men.  As  may  be 
seen  from  the  cut,  the  well  known  centrifugal  power  is  utilized  for  distributing  the  water  over  the  streets 
uniformly,  economically  and  with  the  least  possible  labor.  The  gearing  is  of  the  simplest  and  most 
effectlTe  construction,  strongly  built  and  easily  repaired  by  any  blacksmith.  By  former  methods  the 
water  carts  had  to  pass  up  and  down  the  streets  three  or  four  times,  while  in  the  device  presented  the 
attnchments  may  be  made  to  throw  the  water  from  85  to  55  feet— i.  e.,  from  curb  to  curb.  In  this  way  the 
number  of  carts,  horses  and  wagons  needed  is  reduced  50  per  cent. or  more,  as  exemplified  in  various  cities 
where  the  Centrifugal  Patent  Sprinklers  have  been  adopted,  and  where  in  one  place  the  number  of 
wagons  has  been  reduced  from  41  to  19.  The  importance  of  such  reduction  of  constant  labor  will  be 
recognized  by  all  interested  in  reducing  the  expenditures  of  corporations  in  this  line,  and,  as  a  natural 
consequence,  can  not  but  appeal  to  the  minds  of  all  who  are  working  to  reduce  the  taxes  under  which  the 
people  groan.  Not  only  is  labor  saved,  but  by  the  new  method  there  is  no  more  filling  up  of  the  holes 
with  water  in  the  streets,  and  by  the  equal  and  uniform  distribution  more  than  one-third  of  the  water  is 
saved.  In  streets  narrower  than  30  feet  one  side  can  be  made  to  do  the  work,  either  side  or  both  being 
capable  of  complete  control.  The  attachment  is  adjustable  to  the  wagons  now  generally  in  use,  so  it  is 
apparent  that  by  a  slight  present  outlay  many  thousands  can  be  saved  the  public  in  future.  Many  testi. 
monlals  in  our  possession  from  those  who  have  had  practical  acquaintance  with  this  device,  and  we  as*.:, 
as  we  feel  entitled  to  do,  that  it  engage  your  earnest  consideration,  for  we  believe  it  to  be  one  of  the  most 
ecoQomlcal,  simple  and  useful  of  the  machines  which  this  age  of  inventions  has  produced. 

H.  G.  STIEBEL,  Sr. 
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Tolihe  Hon.  tfu  Board  of  Public  Works  of  the  City  of 
Saginaw: 

Gbktlbmbn— Th9  queftton  of  pnrobaalng  ftreet 
swMping  mMhinary  for  the  eMtern  highway  da- 
pAitment,  which  waa  broaght  to  your  attention 
,iome  time  ago  and  referred  to  us  to  examine  and 
report  to  yon,  hai  been  under  conilderation  by  ui 
for  lome  time,  and  we  now  lubmit  the  following 
for  your  eoniideration : 

We  hare  examined  the  outa  and  recommenda- 
tion! of  dx  different  maohineaand  the  teatimoniala 
of  each  from  the  city  officen  and  municipal  author* 
itiea  of  the  citiea  where  they  are  in  uae,  and  such 
other  information  aa  could  be  procured  by  correa- 
pondenta,  and  we  are  of  the  opinion  that  the 
" Champion"  ia  the  beat  machine,  everything  con* 
aidered,  for  our  use. 

The  merits  of  the  machine  briefly  are  theae:  It 
will  aweep  from  two  to  four  inchea  of  mud  and 
atreet  accumulationa  into  windrows  with  one  team 
of  horses  at  one  sweeping.  It  will  sweep  equally 
well  on  all  kinds  of  pavements  in  all  conditions. 
The  use  of  steel  wire  in  place  of  rattan  or  bass  in 
the  broom  enables  it  to  sweep  equally  clean  in  mud 
or  dust  and  at  a  saving  of  nine  tenths  of  the  cost  of 
keeping  the  brooms  in  repair. :. 
Yours  resi>ectfully, 

R.  W.  RoBBBTS,  City  Bngineer. 

Allison  J.  McIntybb,  Sup.  of  Streets. 

▲t  the  meeting  of  the  Board  of  Public  Works,  held 
March  18, 1898,  thelCity  Bngineer  was  instructed  to 
order  **  Champion  "  sweeping^machine  according  to 
the  recommendations  hereto  annexed. 
Very  respectfully,      Alprbd  Davis, 

Clerk  of.the  Board. 


"Champion'' Sweepers  Will  Do- 

Some  Facts  Wortn  Knowing. 

They  will  move  from  3  to  4  inches  of  wet  mud 
and  street  accumulations  into  windrows,  with  one 
team  of  horses  to  each  machine. 

They  will  clean  street  car  tracks  of  snow,  3  to  6 
inches  deep. 

They  will  leave  the  streets  cleaner  than  the  most 
careful  work  done  by  hand,  shovels  and  brooms,  at 
one-tenth  the  cost  of  the  latter. 

They  will  sweep  equally  well  on  asphalt,  cedar 
block,  Medina  stone,  cobble-stone,  macadam  and 
brick  paving. 

One  steel  Broom  will  outwear  from  10  to  30  of 
the  rattan  brooms  now  in  use  in  other  machines. 

One  Steel  Broom,  in  constant  use,  will  wear 
from  10  to  14  weeks. 

Twenty  dollars'  worth  of  steel  fibre  will  wear  as 
long  as  two  hundred  dollars  worth  of  the  rattan 
used  in  other  machines. 

They  will  save  their  cost,l>room  and  all,  in  half 
the  first  year's  use. 

They  will  give  better  satisfaction  than  any  other 
sweeping  machine  that  is  manufactured  in  the 
world.  

IN  USE  AT 

St.  Louis,  Kansas  City,  Omaha,  Denver,  Cleve- 
land, Detroit,  Toronto,  London,  Dayton, 
Toledo,  nt.  Clemens,  illch., 
Jackson,  nich. 


ONLY  FACTORY  IN    THE   WORLD   DEVOTED   EXCLUSIVELY  TO    THE 
NIANUFAGTURE  OF  STREET  SWEEPING  MACHINERY. 


Address  CHAMPION  STREET  SWEEPER 


H.  W.  KNIQHT,  Manufacturer. 
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F.  C.  Austin  Manfg.  Co. 


.Chioaqo,  Illinois. 


Chicago  Rock  Crusher.— For  making  macadam  for  country  roads.  Especially  adapted 
for  township  use.  Made  in  fivt  sizes— 15  to  200  tons  per  day  capacity.  Mounted  on  trucks 
when  desired.  Any  ordinary  laborer  can  manage  it  It  breaks  rock  into  more  uniform  size 
and  with  less  dust  than  other  crushers. 


Austin  Steel  Reversible  Road   Ma- 

cliioe.— For  building  and  repairing  country 
roads,  working  streets  in  cities.  Seventy- 
five  per  cent  saving  in  cost  compared  with 
plows  and  scrapers. 


Austin  I>unip  Wi^;on.— Built  low  and 
short  and  without  reach,  is  easily  loaded 
and  quickly  dumped,  can  be  turned  in  its 
own  length.  A  great  saver  of  time  over 
common  dump  boards. 


SKK  OIROULAR 

OF 

STRKKT  SWKKPKR 


AND  AUSTIN 

HAND  OARBAOK 

CART. 


Austin  Reversible  Roller.— Made  in  three  sizes— 5-ton,  6-ton  and  7-ton.  Remarkable 
for  their  lightness  of  draft  in  proportion  to  their  weight,  owing  to  their  large  diameter  and 
accurately  fitted  and  adjusted  hard  steel  anti-friction  Roller  Bearings. 

I^OR  PULL  PARTICULARS  ADDRBSS  THE  EXCLUSIVE  MANUPACTURBR. 

R  C.  AU5TIN  MFG.  CO.,  CHICAGO,  ILL. 
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DYCKERHOFF 
PORTLAND  CEMENT 

IS  THE   BEST  PORTLAND  OCMCNT  MADE. 

The  Dyckerhoff  Works  produce  not  only  the  strongest,  bat  also  the  safest  and  most 
reliable  Portland  Cement,  onalterable  in  volume,  not  liable  to  crack  and  of  a  uniform^ 
never  varying  quality. 

While  the  price  of  the  ByckerhoflF,  owing  to  Its  more  careful  and  expensive  manu- 
facture, is  a  trifle  higher  than  that  of  most  brands,  its  vastly  greater  strength  permits 
a  very  much  larger  addition  of  sand  which  really  makes  it  the  cheapest  and  most 
reliable  Cement  in  the  market. 

Pamphlet  containing  directions  for  testing  and  for  the  employment  of  Portland 
Cement  together  with  testimonials  will  be  mailed  free  on  application. 


E.  Thieie,  78  William  Street,  New  York, 

Sole  Agrent  United  States. 


Importer  of  Lenne  vorwohle  asphalt  Mastio. 


Paving  Pitch-^*^ 

i^OR 

^^^Street  Pavements 

OonncmFONDCNoe  Solioitcd. 

F=iORBST    OIXY    OHBTU^IOKI^    OO.. 
339  WEST  FRONT  ST.  OINOINNTTri.    OHIO. 

WRiTB  FOR  QUOTATIONS  FOR       .        .        •        • 

CQKL  TKR 

DISTILLED   COKL  TKR 
OOHLXKR  RKMING  RITCH 

TO    •     •     •  (STRKIOHT    RUN) 

THE  WESTERN  CHEMICAL  CO.,  Coal  Tar  Products, 


INDIANAPOLIS,  IND. 

P.  O.  Box  8.  Tklbphone  1447. 
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Portland  Cehent 


J^     J^ 


Between  March  15th  and  May  ist  the  COLUMBUS  PORTLAND 
CEMENT   COMPANY  will  furnish  prices  on  the  highest   quality 
of  Portland  Cement  for  this  season's  delivery. 
Address  correspondence  to 

A.  J.  MURPHY,  Secretary  and  Treasurer, 
COLUMBUS  PORTLAND  COLUMBUS,  OHIO. 

CEMENT  COMPANY. 


RHODE  ISLAND  CONCRETE  CO. 


Established  1865. 


Establish  BD 1865. 


WM.  H,  SHATTUCK, 

SUPERINTENDENT. 


JNO.S,  WHITEHOUSE 
AOENT. 


We  are  large  nsers  of  Trinidad  Asphali,  and,  while  recognising  its  snperiorityt  we  still  believe  that 
the  coal  tar  products,  properly  manipulated,  afford  in  many  cases  a  yalnabfe  and  comparatiyely  inexpen- 
sive  substitute,  as  our  work  in  Rhode  Island,  MaiSAohusetts,  Connecticut  and  Brooklyn  bears  witness. 

OFFIOE,  O  OUSTOM  HOUSE  STREET,  RROVtDENOE,  R.  /. 


Clkvblavd,  Ohio,  November  20,  1892. 
Mb.  C.  O.  Babtlktt,  CleTeUnd,  Ohio: 

Dear  Sir— We  take  pleasure  in  atatinK  that  we  are  uaing 
your  CoHHOB  SHSxCoHVKTOKin  handling  Bituminous  Lump 
Coal,  and  find  that  same  works  to  our  entire  satisfaction. 
We  heartily  recommend  it  to  any  one  desiring  a  conveyor  for 
any  piirp.  se  whatever.  We  are  conveying  two  tons  a  minute. 
Yourn  truly,  Thb  Ax.  Wateb  Tbahsportatioit  Co. 
F.  H.  Briggs,  Gen'l  Manager. 


South  Bend  Cement  60., 

SOUTH  BEND,  IND. 

M^jrVPACTITBBBS  OF 

PORTLAND  CEMENT 


RINB,  STRONO-A.NE)   UNIFORM- 
LY RSLIA.BI^K. 

A.  B.  SHIVCLY.  Skorbtaiiy. 


HIGH  GRADE  WORK  AND  LOW  PRICES. 


CUTS  MADE  OF 
BUILDINGS, 
MACHINERY 
AND  CARDS. 


WOOD 

ENGRAVING 
AND  ALL  KINDS  OF 
PROCESS  WORK. 


ESTIMATES  CHEERFULLY  FURNISHED. 
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EWALD  OVER 

INDIANAPOLIS,  INDIANA. 

Sewer  Rings  and  Covers  (indianapoita  Pattern) 
All  5teel  and  iron  Street  Plows. 
Road  and  Surface  Ditching  Machinery* 
Wheel  and  Dump  Scrapers. 
Stone  Crushers.    Street  Rollers. 
Fire  Cistern  Rings  and  Covers. 
Castings  and  Bolts  for  Bridges  and 
Castings  In  General. 

PRICES  ON  SEWER  RINGS  GREATLY  REDUCED 

SEND  FOR   OIROULARS  AND   PRIOCS. 


TO  BRICKMAKERS 


MARTIN'S  PATENT  REMOVABLE 
BRICK-KILN  FURNACE. 
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-WRITE  FOR  PRICES- 


THE  GERMiNU  SUPPLY  COMPiNT,  NINTH  AND  WASHINGTON  STREETS,  COVINGTON,  KY. 


^ 


Adapted  to  every  kind  of  Kiln,  from  the  AMATEUR 
CHINA  DECORATORS*  KILN  to  the  Mammoth  BRICK 
KILN,  AND  to  every  kind  of  metallurgical  FUR- 
NACE. Unlimited  TEMPERATURE  with  minimum  of 
FUEL.  Send  2-cent  stamp  for  pamphlet  :  PRODUCER 
vs.  NATURAL  GAS. 


W.  Waplington,  5428  Westminster  Ave.,  Philadelphia,  Pa. 
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Imperial  Shale  Brick  Co. 


CANTON,  OHIO, 

SQUIPPBD  BNTIRBLT  BY 


The  Bonnot  Co.,  Canton,  Ohio. 


This  plant  is  known  far  and  wide  as  the  best  equipped  plant  in  the  country. 

It  will  pay  to  visit  it. 


INTERIOR  VIEW  OF  IMPERIAL  PLANT. 

THE  BONNOT  CO.  makes  its  own  Cars,  Dry  Pans,  Pug  Mills,   Screens, 
Shaftings,  Pulleys,  etc.,  and  is  prepared  to  furnish  detailed  estimates. 

ENTIRE  MAOHINERY  AND  DRYER  EQUiRMENT^ 


The  attention  of  Brick-Makers  is  called  to  the  Imperial  Dryer.  Results  obtained  have 
been  unequaled.  During  the  last  year  many  complete  plants  were  erected  at  various  points. 
Capacity  from  twenty  to  seventy-five  thousand.  Write  us  for  further  information.  Will 
be  glad  to  furnish  estimates.         

The  Bonnot  Company,  Canton,  Ohio. 
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The  Heui  Andepsofi  6M  IHaebine 


Ti 
F( 
M 


Ander9<m  Foundry  and  Machine  Works:  Dubuqus,  Iowa,  October  29, 1892. 

Gbntlbmsv— I  have  worked  with  the  New  Andenon  Brick  Machine,  and  I  haye  turned  out  8,000,000 
of  good  iqnare  edged  brick.  Before  I  had  thia  machine  I  waa  troubled  right  along.  I  haye  tried  nearly 
all  the  machines  now  in  operation,  and  none  were  a  incceu  until  I  got  a  New  Anderton.  Now  I  can  de- 
pend  on  80,000  good  brick  per  day,  and  If  any  of  you  brother  brick-makera  want  a  machine,  I  would  rec- 
ommend the  New  Anderson  Machine.  Yours  truly,  A.  Heim ,  Proprietor. 

JOHM  Heim,  General  Manager. 

The  New  Andbbson  is  the  perfection  of  mechanism  for  the  iproduction  of  first-class 
brick  from  any  clay  that  can  be  worked  by  hand,  or  any  similar  process.  It  is  nnequaled 
for  capacity  and  strength.  Write  for  full  description.  We  also  manufacture  the  New 
Departure  Tile  and  Brick  Machine,  Pug  Mills,  Clat  Elevators  and  Disintegra- 
tors, and  a  complete  line  of  Brickyard  Supplies.  oorrespondenoe  solioitbd. 
(Mention  this  paper.) 
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THE  "SIMPSON" 

FOUR-MOLD  PRESS 


POINTS  OF  SUPERIORITY  OF  SIMPSON  BRICK  PRESS. 


1.  It  has  Immense  pressure. 

2.  It  has  Immense  strength. 

3.  It  leaves  no  seam  around  the  brlek. 

4.  Thlekness  of  brleks  may  be  ehanged  In- 
'  stantly. 

i.    All  edffes  of  brleks  perfect. 


6.  It  Is  sold  undep  a  ffuarantee. 

7.  Simple  In  oonstpuetlon. 

8.  Impossible  to  break  with  fair  usa^e. 

9.  It  Is  adjustable  for  wear. 
10.  Beautiful  polish  on  brleks. 
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WHY  DOES 

▼  ▼  ▼ 


THE  U.  8.  DRY  CLAY 
-  BRICK  PRE88  ■ 


^n 


/IKE  BETTER  F/»YiriQ  BRICK 
TH/IH  /IHT  OTHER  n/lCHlNE? 


BECAUSE 

IT  IS  STRONG,  SIMPLE,  DURABLE,   CREATES 
GREAT  PRESSURE,  MAKES  FINE  FINISHED  FACES, 
AND  IS  COVERED  BY  THE  FOLLOWING  PATENTS: 

No.  816,866,  April  14th,  1886. 
No.  824,463,  Augast  18th,  1886. 
No.  376,660,  December  27th,  1887 
No.  395,871,  January  8th,  1880. 

WE  BUILDIs^lMAGHINES 

Clay  sent  us,  freight  prepaid,  will  receive  our  prompt  attention,  pressed  and 
burned,  and  sample  brick  returned. 

•f 

SEMS  FOR  CATALOGUB  AND  FRICKS  TO 

The  United  States  Brick  Press  Company 

OSWALD  KUTSCHE,  Proprietor. 

III!  Unity  Building— 79  Dearborn  Street, 

MMKion  fihli  paper.  CHICAGO,    ILL. 
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The  Fate-Gunsaullus 

Company 


MANUPAOTURKRS  OP 

Clay  Working  Jlaehinery 

PLYMOUTH,  OHIO. 


BUY  THB  BBST, 


"RICK 
1R5 


48 

Styles 

Sttls  18.   Fob  Paviiio  Bbiox. 

B«  inrt  to  haye  your  Drj«fr  equipped  with  our  C9n.  It  will  laTe  yon  time,  trouble  end  money.  We 
menu! eotnre  a  line  of  Cam  for  carrylnc  all  sorta  of  Brlok  and  Tile.  They  are  all  iron,  Incomparabl j 
strong,  eaiy  ronnlng  and  low  in  price.  It  will  be  greatly  to  yonr  adTantage  to  trade  with  ni. 

SCND  POR  OATALoauc.  TH ■  WALWORTH  RUN  FOUNDRY  CO.,  Olcvbi^no.  Ohio. 


WE  MANUFACTURE 


Brick  and  Tile  Yard  Supplies 


f'^-OF  ALL  KINDS 


If  needing  anything  in  this  line,  pleaae  correq>ond. 
Illustrated  Catalogue  Free. 


D.  J.  C.  Arnold,  New  London,  Ohio. 
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OHIO" 

BRICKMACHINERY 


AAA 


XJi^eqiialed  str^'ength' 


CAPACITY 

QUALITY   OF   PRODUCT 


DURABILITY 


'MAMMOTH  JUNIOR"  BRICK  MACHINE. 


No.  I  PUG  MILL. 


WHERE  PAVING  BRICK  ARE  MANUFACTURED 
THERE  IS  THE  "OHIO"  THE  FAVORITE  MACHINE 

Manufactured  by    g^     f\/[       FREESE     Si    CO. 

Gallop,  Ol^io. 


WRITE  TO  THEM  FOR 

ESTIMATES  AND  PARTICULARS. 
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■^^TlONflRQI 


»» 


Prkk  r\(vmit 


a 


COMBINED  pug-mill  and  brick  machine  of  the  "  soft-mud  "  class. 

Investisation  of  its  entirely  new  principles  will  carry  conviction  (compar- 
ing it  with  machines  of  its  class)  that 


It  has  the  greatest  tempering  capacity  {I4  feet  of  pug^miU), 

It  has  the  greatest  pressing  capacity  (working  stiffer  mud  than  aU  others  of  its  class) 

Its  "life"  will  be  ten  times  that  of  any  other. 

It  is  the  strongest,  handiest,  easiest  running^  most  compact  and  simplest. 

It  vrill  produce  the  largest  quantity  of  the  very  best  quality  of  brick. 

It  is  very  reasonable  in  price  for  what  it  is. 

Send  for  cironlar,  and  ask  for  nearest  plaoe  to  see  one  in  operation. 


The  Wellington  Machine  Company,  Wellins^ton,  Ohio* 
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V.  H.  LOCKWOOD, 


Patents 


SOLICITOR  AND  COUNSEL, 

(SnooeMor  to  Chab.  P.  Jacobs) 

NO.  60  East  Market  Strkkt. 

INDIANAPOLIS. 


PATENTS 

GEORGE  E.  LEMON, 

Lamm  BaUdinc,  W—tiliigtfln,  D.  c, 

eoonsftUoir  tt  Iitm,  SoUeito  of  ABOtetn 
and  F(»(elg]i  Patents. 

Opiniona  rendered  ••  to  the  novelty  and 
patentability  of  Inventiona  and  validity  of 
patenta.  Rejected  appHoatlona  proaeoutad. 
All  buaineaa  relating  to  patanta  piomptiy 
attended  to. 

SMd  Itr  67-fi«t  Pampliltl. 


NEW  DISCOVERY 


DOWri  DR/flPT  KILH 


D.  C.  Winebrener,  President. 
Wilbur  H.  Dnvall,  Sec.-Treas. 
John  Baumsardner,  Gen' I  Manager. 
Orrios  or  THE  FREDERICK  TILE  WORKS. 
Fbkdkrick,  Md.,  June  30,  1892. 
E.  M.  PiKB,  Chenoa,  III.: 

Dear  Sir— We  are  in  receipt  of  yours  of  the  14th  inst.  We 
are  using  four  of  your  New  DISCOVERY  Kilns,  burnina 
fk'om  66,000  to  75,000  bricks  at  a  burn;  we  have  no  imperfect 
bricks.  Are  running  our  works  at  full  capacity,  but  and  we 
will  need  more  kilns,  which  we  expect  to  build  in  the  near 
future.  Yours  truly.        WiLBoa  H.  Dovall,  Sec'y. 


Cleveland,  Cincinnati, DTP  A 
Chicago  &  St.  Louis  DlUT' 

SOLID  VESTIBULE  TRAINS 

Heated  with  Steam  and  Liflrhted  by  Gas. 


COV8I8TIVG  OF 


The  Finest  Coaehes,  Paplor,  Reelininflr  Chair 
Car,  Cafe  and  Dinine  Cars:  Wagrner  Com- 
partment. Buffet  and  Standard 
SLEEPING  CARS, 


THE  FINEST  TRAINS  IN  AMERICA 
OR  THE  WORLD. 

The  SUPERB  TRACK  and  UNRIVALED  MA- 
CHINERY  and  EQUIPMENT  permit  the  HIGHEST 
SPEED  with  PERFECT  SAFETY. 

It  Is  the  onlT  line  which  lands  Its  passengers  at 
the  Grand  Central  Depot  In  the  heart  of  the  great 
city  of  New  Torlc,  which  Is  an  adTantage  IN  TIME 
OVER  OTHER  ROUTES. 

The  Indianapolis  offices  of  this  Great  Line  are 
located  at 

.         No.  1  East  WAS HiNGTON  ST. 
AjU     36  JAOKSON   PLAOE. 
'^*       MASSACHUSETTS  AVE. 

and  the  UNION  STATION,  where  tickets  can  be 
procured  to  all  parts  of  the  UNITED  STATES  and 
CANADA  and  MEXICO,  at  the  lowest  current  rates, 
full  Information  as  to  routes,  conditions,  connec- 
tions, etc. 
OSCAR  G.  MURRAY,  2d  Vice-President. 

D.  B.  MARTIN.  Qen'l  Pass,  and  Ticket  Agent. 
H.  M.  BR0N80N,  Ass't  Gen'l  Pass.  Agt., 

Indianapolis.  Ind. 


J^ISTLT 


♦  ♦  ♦  ♦ 


ENTITLED  TO  IT 


That  the  traveling  public  appreciate  the  efforts 
of  railroads  that  cater  to  their  safety  and  wants,  is 
clearly  evident  from  the  constant  Increase  in  the 
passenger  business  of  the 

OINOINNATI.  HAMILTON 

AND  DAYTON  RAILROAD. 

This  line  Is  deservedly  popular,  as  they  spare  ne 
expense  In  putting  and  keeping  their  roadbed  and 
track  In  strictly  firs^class  condition,  and  as  for 
train  service,  the  Pullman  Vestibule  Trains  run 
between  Indianapolis  and  Cincinnati  and  Chicago 
and  Cincinnati  are  justly  entitled  to  be  called  **tfie 
finest  on  earth."   This  road  Is  also  the  favorite 


route  between  Indianapolis  and  Davton,  Llm% 
Toledo,  Detroit  and  Canada.  In  fact,  If  you  Intend 
to  take  a  trip  north,  south  or  east,  do  not  fall  to 
give  them  a  trial .  Direct  connection  without  trans- 
fer In  Cincinnati  for  all  points  In  Kentucky,  Ten- 
nessee, Alabama,  Florida  and  the  South ;  also,  for 
Washington,  Philadelphia,  New  York  and  the  East. 

Ask  for  Tickets  via  C,  H.  ft  D. 

E.  O.  MOCORMIOK, 

General  Pass,  and  Ticket  Agent. 
Cincinnati,  Ohio. 


H.  J.  Hhbin,  (General  Agent, 
Indianapolis.  Ind. 
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THE  "PEHFEGT  W 

THE  KIL-N  OF 
THE  PERIOD 


iSEECOMBE'S  PATENT) 

DESIGNED   ON    ECONOMIC   AND    ''COMMON-SENSE"    LINES   FOR 
BURNING  BRICKS,  ETC.,  LIME  AND  CEMENT. 


PATENTED  IN  ENGLAND,  AMERICA,  FRANCE,  BELGIUM  AND  AUSTRIA 
PATENTS  APPLIED  FOR  IN  GERMANY,  CANADA,  AUSTRALASIAN 
COLONIES,  RUSSIA,  BRAZIL,  CAPE  COLONIES,  ETC^  ETC. 


CHI8  l^iln    is  TAEINa  THB   LEAD   OF  ALL  OTHERS.     It   COStS  MUCH  LB88  THAN  A 
Hoffmann  to  ebxct.    It  consumes  about  half  as  much  fuel,  and  as  regards 
other  Kilns,  it  saves  80  per  cent.,  and  there  is  perfect  control  of  the  fire. 
It  bums  ALL  HARD  BHcks  with  two  cwt.  dust  coal  to  the  1,000,  and  gives 
NO  waste.    It  will  produce  about  70  per  cent,  facinqs,  and  it  will  effectually  dry 
Bricks,  etc.,  however  wet,  with  the  waste  heat  from  the  cooling  chambers. 

Over  800  Firms  in  England,  America,  Canada,  Austria,  Russia,  Belgium,  etc.,  have 
corresponded  with  us  in  six  months,  showing  the  need  there  exists  for  such  a  Kiln.  A 
large  number  of  new  Kilns  are  being  erected,  and  many  HoiTmann'sand  other  Chamber 
Kilns  are  being  converted  to  our  system  in  England.  Three  Hoffmann's  are  being  con- 
verted and  a  new  one  erected  in  Austria  (the  home  of  Hoffmann's);  also  five  im 
America. 

FOB  FULL  particulars  APPLY  TO 

SERCOriBE,  OSMAN  &  WARREN, 

NAMKs  AND  ADDRCssu        EXHOOTH,  DEVO]!,  EHGUqU). 

!Ipuoa"t.o*m '.""  °'* .  PVIIB  &  CO.,  1123  YOHCH  ST.,  T(«0|IT0,  CllUUHL 
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The  Eudaly 

SQUARE  DOWN-DRAFT  KILNS 


IMPROVED 


The  Round  Ellni,  while  bnllt  on 

the  SAMS  PLAN  OF  C0N8TBUCTI0M  M 

the  Bquabb  Kiln,  la  better  Adapted 
to  plant!  of  8MALLBB  DAILY  Capacity, 
and  eipeoially  SBwaB  pipb  and  fibb 

BBICK. 


This  is  a  Down-Draft  Kiln,  built  either  round  or 
square  and  of  any  desired  size. 

These  Kilns  are  better  adapted  to  a  large  output 
than  any  kiln  in  use  where  all  hard  brick  is  desired. 

The  Kiln  is  peculiar  in  this:  The  Construction 
is  such  that  the  heat  can  be  driven  to  any  part  of  the 
kiln  at  will. 

While  this  is  a  Down-Draft  Kiln,  a  part  of  the 
heat  can  be  taken  to  the  wares  in  the  bottom  direct 
when  desired. 

It  has  no  equal  for  all  hard  brick  and  unifomiity 
in  bumins:. 


Having  built  a  large  number  of  plants,  we 
are  warranted  in  offering  this  system  on  a 


VERY  HIGH  GUARANTEE. 

We  make  a  specialty  of  laying  out  and  building  press  brick  and 
street  paving  brick  plants.     Address, 

W.  A.  Eudaly 


OINOINNATI,  OHIO. 
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FOR  MAKING  ROAD  METAL  USE  THE 


GATES  ROCK  AND  ORE  BREAKER 


treat  Saving  in  Power.  A<Uaitable  to  any  Degree  of 
eneii.  The  prinoipla  inTolvad  in  thii  Breaker  aoknowledged 
>e  the  greeteat  anooeM  eyar  introdnoad  into  Btonabraaklng 
dllnery.  The  Gataa  Breaker  haa  made  more  railroad  ballaat 
,  road  metal  than  all  other  kinda  of  breakera  combined. 
Unlveraally  Adopted  by  Mining  Companiea*  Many 
C  Handreda  Uaed  by  Railway  Companiea*  Will  for- 
m  nlah  a  thonaand  refereneea  from  Contraotora,  Street 
^    SnperintendenU,  Mlnea*  Cement  Mannfaotnrera,  etc» 

Also  MiNUFAGmBE  TEE  GOBM  ROLLS  PDLTEBIZER 


OAPAOITV  IN  TONS  OF  a.OOO  POUNDS. 

BiieO 2to    itonaperhoor 

Sisel 4to    Stonaperhoor 

Sizes 6to  12  tone  per  honr 

Sizes 10  to  90  tone  per  honr 

8ize4 15  to  80  tone  per  hour 

8ize5 25 to  40ton8perhOftr 

Size  6 80  to  60  tona  per  honr 

Size  7 40  to  75  tona  per  honr 

Sizes 100  to  150  tona  per  honr 

Panlng  2}4  in.  rin^,  according  to  character 
and  hardneaa  of  metal. 


Fine  Cmahlng  Planta,  Concentratora  and  other 
Mining  Machinery.   Addreaa  for  Catalogne 

Gates  Iron  Works, 

60  R  South  Clinton  St.. 


78a  Qneen  Yiotorla  St.,  London. 
186  LibertT  St.,  New  York. 
887  Franklin  St.,  Boaton,  Maaa. 


CHICAGO. 


KINC   OP    THB    ROKO   7V\:KK:ERS. 

FoRSTER's  Patent 

ROOK  breaker 

For  Maoadam 

Properly  cubed.  No  gear  wheel  to  break. 
Product  10  to  200  tona  per  day,  accord- 
ing to  ilze.  Over  USO  in  use,  Fobcoabss 
OB  FINS  CBU8HINO.  Docz  the  WOTk  of 
any  other  breaker  with  ^  the  power  and 
^  the  expenae  for  keeping  in  repair. 
Mounted  on  iron  trucka.  Only  manu- 
facturers. Correapondence  ■olieited. 
Mention  this  paper. 

TOTTEN  6t  Hogg  Foundry  Co.,  Mfrs.  Rolling  Mill  Maohinkry.  PiTraauiiQH.  Pa. 


3ll£B    PKV   OnSH  +  + 

For  Back  Numbers 
PK3ZINO    KND    TBTUNICIPKL 
BNCINBBRINC 
Send  us  a  list  of  yours. 

Municipal  Engineering  CO., 
Indianapolis. 


eeeeeeeeeeee 


UM  stomach,  l^er  anSt  dow^  aad  a 

"  the  blood;  are  Mifeand  effeo*a 

beat  medldne  known  for  9 

. jn.  bllioiuneM,  headache,  f 

ipadon,    dyspepsia,   chronlo* 

llTer  tronbles,  dysentery,  bad  corn*  9 
plezlon,dUEsiness,  off ensiTe  breath  2 
_  and  all  disorders  of  the  stomach,2 
•Ihrer  and  bowels.  One  tabnle  ^Tes  immediate  re- 1 
eueC  Take  one  at  meal  time.  Sold  by  DmgKlsta.  AS 
atrial  bottle  sent  by  mail  on  receipt  of  16  cents 
e  RIPAKS  CHEMICAL  CO.,  10  Spruce  St..  New  York. 
ea#a>»»eeeee»»eeee»»ee»e^ee 
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For  all  Printing  Purposes. 
prices  7wtopbrrtb 

Estimates  and  specimens  of  work  cheerfully 
furnished  on  application. 
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ROLLER  FOR  STREET  PAVING. 


FOB  CATALOGUB  AHD  PRICB,  ADDBSSB 

ENTERPRISE  MFC.  CO.,  103  Main  St.,  Columbiana,  O. 
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IBLE 

EET  ROLLER 

"^SYSTEM 

PRODUCING 
WONDERFUL 
RESULTS  IN 
BUILDING  PERFECT 
^      STREETS 

Jj  WHAT  IS  KNOWN  AND 

ESTABUSHBD  BY  THIS 

STREET  ROLLER  SYSTEM 

Is  a  proportional  diameter, 

OverGominff  the  resistant  and  pulling  forces. 

Explodes  the  old  theory  that  heavier  rollers  prodnce  better  results. 

Reversible  tongue,  that  results  in  same  action  as  Steam  Rollers,  for  00%  less  lost. 

Anti-friction  roller  bearinss  reduce  the  horse  power  26%,  explains  why  the  five-ton 

roUer  has  built  7b%  of  the  best  brick  streets. 
The  seven-ton  Surface  Roller  produces  283  pounds  per  lineal  inch,  controlled  by  one  shaft, 
While  the  ten-ton  steam  roUer  can  not  exceed  227  pounds,  controlled  by  three  shafts. 
SEE  ROLLER  CHICAGO  AND  SUPBRVISOR'5  ROLLER  AT  WORLD'S  COLUMBIAN  BXPOSmON, 
MACHINERY  DEPARTMENT,  W.  II. 
R.  C.  POPE  OFFICE.  No.  806 

MANm.  AQBNT.  OHAMBKR  OF  OOMMKROK  BUILDINQ. 

OHICAQO.  ILL.,  U.  S.  A. 


The  Addyston  Pipe  and  Steel  Co. 


^OiNCiNNKTi,  Ohio. 


OUR 

IMPROVED 

REVERSIBLE 

ROAD 

ROLLER. 


*  *  COMPACT,  DURABLE  AND  EASY  OF  TRACTION.  *  * 

Axle  moyei  In  roller  bearings.   Weight  can  be  increased  by  filling  with  water.    Solid  heads  give 

strength.   The  tongue  can  be  quickly  reyersed,  without  detaching.   We  make  all 

weights  and  sizes. ,  Write  for  prices. 

CKSX    IRON    CULVERX    RIRE. 
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ERIE  riACHINE  SHOP 


MANUFACTURERS  OF  •    •    •    • 


Steam 


♦  ♦  ♦ 

CORNER  TWELFTH 
AND  STATE  STS^ 

The  principal  Asphalt  Paving  Companies  in  the  country  are  using  these  machines^ 
which  are  pronounced  to  be  the  best  in  the  market. 

HARRISBURG  FOUNDRY 

i^  MACHINE 
WORKS-^ 


Genenl.Offiee  and  Works  HARIUSBUR6,  Pi,  U.  &  1 
•XHE    HKRRISBURG- 

DOUBLE-ENGINE  ROAD-ROLLER 

NOT  ONLY  A  ROLUER.  BUT  A  ROAD-MAOHINE. 


Not  How  Cheap,  but  How  Good. 

Now  in  use  in  nearly  One  Hundred  Citiet  and  Towna  in  the  United  States. 
SELUNQ  AQENTS: 

W.  R.  FUIMING  4  CO.,  p^  g.  BAILEY,  PWladelpWa, 

Haw  York  and  New  Bngland.  o^c  t^k  «♦    nniwiAM*  «<»«k««ima 

HEW  YORK  OFFICE.  Mail  and  Express  Bldff.  **  ^'  ^^^  ^*-  Builders  Exehanffe. 

BOSTOH  OFFICE.  620  Atlantic  Ave.  H.  E.  BALDWIN,  Cincinnati, 

(Waittf  w.  JoDM,  Manmger.)  Psrin  Bldg.  6th  and  Raoe  Sts* 
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THE  0.  S.  REUY  COMPANY, 


Ql^l^TM<^CTcr^n    i^uirs 


P/iLTinoRE  6r  Ohio 
Southwestern 
r/iilro/id 


$2  Saved  to  New  York  and  Boston 

ALL  TRAINS  BUN  THBOUGH 

Washington,  Baltimore  and  Philadelphia 

**BEST  IN  THE  WORLD," 

The  B.  A  O,  Sonthweitern  limited.  An  entirely 
new  train,  Veftlbuled,  Uffhted  with  Plnttch  Oai, 
and  hai  the  Antl-Teleccopic  device,  leaTei  Cincin- 
nati every  eyenlng  and  the  New  York  BxpreM 
every  morning.  The  Shortest  and  Beit  Equipped 
Line  between 

CINCINNATI  AND  COLUMBUS 

Pullman  Parlor  and  Bleeping  Cari, 
time  8^  hours. 

Two  Solid  Trains  to  Pittsburqh, 

Via  ColumbuB,  Zanesville  and  Wheeling. 
gt^yflth  Pullman  Buffet  Sleeper  and  Parlor  Cars 

Rates  always  as  low  as  by  any  other  line,  and  ao 
extra  Dsre  for  fast  time  on  limited  vestibnled  trains. 
Ask  for  tickets  via  Cincinnati  and  the  B.  A  O.  R.  R. 

O.  P.  McCabtt, 

Oen'l  Pass.  Agt. 


W.  W.  Pkabodt, 

Vice-President. 


YOU  Wlltit  (DAKE  HO  liiSTRP 

IV  TOO  00«TBKna.TB  A.  TKir  TO 

Chleago,  Milwaukee,  St.  Paal,  Minneapolis 
or  any  Northweitern  Point, 

B  J  parehMing  joar  tiokeU  over  the 

MONON  ROUTE 

I«.  Bl.  A.  &  C.  R*V. 

The  New  Management  having  entirely  rebuilt  the 
line,  putting  in  over  800,000  new  ties,  miles  of  new 
steel,  new  iron  bridges,  etc.,  etc.  This,  in  connec- 
tion with  elegant  PallHaa  Perfected  Safety  TestAils 
Trains,  composed  of  day  coaches,  pablob  and  nnr- 
iNO  CABS  (the  only  line  running  Dining  Gars  betweea 
Indianapolis  and  Chicago),  and  Pullman  Buflfett 
Sleepers,  makes  this 

THE  LINE  betwe^B  ladiaBspells  and  CUeago, 

also  the  Shert  LIbs,  only  ISSMUss  iBdlan. 

apolis  to  CUeage. 

Be  sure  and  purchase  your  tickets  via  the 

GREAT  MONON  ROUTE. 

Ticket  Offices.  26  South  Illinois  Street,  Maosachu- 
setts  Avenue  and  Union  Station. 
Jambs  Babkbb,  I.  D  Baldwin, 

0.  P.  A..  Chicago.  D.  P.  A.,  Indianapolis 


42 


Digitized  by 


Google 


Improved  BrieklBaehinery 


MOLaS,  SNQINES, 

BARROWS.  BOiLERS, 

TRUOKS,  SHAFTINQ. 

OARTS.  RULLEYS.  <iO. 

AND  ALL  DISINTE' 

BRIOK'  ORATORS, 

MAKERS'  RERRESS 

SURRUES.  MAOHINES. 


THE  NEW  MODEL  QUAKER,  for  making   BUILDING   BRICK,  PAVING  BRICK,  FIRE 

BRICK.    Simple  in  its  construction  but  powerful  in  Its  work.    Send  for 

Illustrated  Catalogue  and  Prices. 

Fletcher  &  Thomas,  Indianapolis,  Ind. 

The  Colambian  Special  He-I>fess 


FOR  PAVING  BRICK. 


Made  Exelosiveijr  on  the  ColombiaiL 

THS  COLUICBIJLM. 

ALL  LBADINQ  BRANDS  OR  RAVINQ  BRIOK  MADE 

IN  THE  U.  S.  ARE  RRESSED  ON  THIS  MAOHINE. 

0.  W.  RAYMOND  &  CO.,  Dayton,  O. 
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EVERY  time  you  press  a  brick 
by  liand  you  waste  money. 
Your  money  would  go  twice 
as  far  by  using  a  power  press ;  it 
will  do  all  a  hand  press  can,  and  do 
it  easier,  quiclcer  and  at  iess  ex- 
pense. But  don't  get  a  poor  power 
press.  Tliere  are  different  grades 
as  of  everytliing  else.  The  i^n- 
field  is  most  modem,  strongest, 
least  complicated ;  will  last  long- 
est and  cost  least  for  repairs.  It 
Is  ful  ly  guaranteed.  A  postal  card 
will  bring  full  particulars.  Ad- 
dress J.  W.  PENFIELD  &  50N, 
Brick  ilachinery  Makers,  Wil- 
ioughby,  Ohio,  U.  5.  A. 
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